Pt^^S^ 



^^@9 \ 



Sgfafc.a, 



CIENTIFIC 



MERICAN 



"K2K, 



[Entered at the Post Office of New York, N. Y., as Second ClaeB Matter. Copyright, 1908, by Mann & Co.] 



Vol. XC VIII.— No. 13.i _±, 

Established 1845. J * 



NEW YORK, MARCH 28, 1908. 



x r 10 CENTS A COPY 



$3.00 A YEAR. 





1 




Steel Falsework for Carrying the Island Span During Erection $ This Span 
Weighs 16>£ Tons to the Foot. 



The 600-ton Traveler is Putting in Position the Last Section of the 
1,182-foot Cantilever. 




Total Length of Bridge, Including Approaches, 7,408 Feet. Total Length of Cantilevers, 8,727 Feet. Total Weight of Cantilevers, 52,000 Tons. Bridge 

Has Two Floors, Accomodating Eight Tracks; a 36-Foot Driveway, and Two 13-Foot Sidewalks for Pedestrians. The 

Strongest and Heaviest Bridge in the World, Able to Carry 8 Tons to Each Foot of Its Length. 

GENEBAL VIEW OE THE GEE AT CANTIIEVEB BRIDGE OVER THE EAST BIVEB AT BLACKWELL'S ISLAND, NEW YORK.- [See page 223.] 
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The Editor is always glad to receive for examination illustrated articles 
on subjects of timely interest. If the photographs are sharp, the articles 
short, and the facts authentic, the contributions will receive special at- 
tention. Accepted articles will be paid for at regular space rates. 

ACETYLENE LAMPS AND SMOKY AUTOMOBILES. 

In a recent message Mayor McClellan made a recom- 
mendation which merited greater attention than it has 
received. We refer to his suggestion that a city ordi- 
nance be passed, making it a misdemeanor to carry 
acetylene lights or run a smoky automobile in the city 
streets. Both of these recommendations are based 
upon a recognition of the right of the general public 
to be protected against unnecessary risks and nuis- 
ances — to which category. the blinding acetylene lamp 
and the evil-smelling, smoky automobile undoubtedly 
belong. 

That the dazzling brilliancy, which renders the acety- 
lene lamp such an excellent light for the chauffeur, has 
a blinding effect when thrown in the eyes of drivers 
or pedestrians who are moving in the opposite direc- 
tion, is a fact that has long been well understood. In 
Europe, indeed, the danger has been considered so 
great as to call for legislation, and the use of the 
acetylene lamp has long been prohibited in the streets 
of European cities. In the darkness of unlighted coun- 
try roads acetylene is the ideal light; but on the 
lighted streets of the city it is altogether superfluous, 
and the ordinary kerosene or electric lamp is sufficient. 

Of even greater importance than the lamp question 
is that of the intolerable nuisance of smoky cars, a 
nuisance that has become exceedingly aggravated of 
late in this city, largely owing to the introduction of 
taxicabs, which are by long odds the worst offenders. 
There is absolutely no excuse for a smoky car. The 
smoke is due to filling the >crank case and flooding 
the cylinders with an unnecessary amount of oil. Of 
course, it may occasionally happen that a little extra 
oil will pass into the cylinders, producing a temporary 
emission of smoke from the exhaust; but when cars 
pass through the streets, pouring forth, as they often 
do, dense volumes of malodorous gases, the nuisance 
is due either to carelessness or stupidity. That the 
taxicabs should be the chief offenders is something of 
a mystery; for it seems but natural that the com- 
panies operating these cabs should require their 
chauffeurs to be as economical of oil as possible. 

We heartily agree with the Mayor that this nuisance 
should also be made the subject of a city ordinance. 
European cities, as usual, are a long way -ahead of us 
in these matters, and a chauffeur whose car is emitting 
smoke is liable to summary arrest. Moreover, the law 
is rigidly enforced; and we have in mind a case, per- 
sonally known to us, of an American being instantly 
cautioned in Hyde Park, London, when his car began 
to show smoky tendencies, and of his receiving a sec- 
ond caution before he had traveled another three hun- 
dred yards. Restrictions such as these are perfectly 
reasonable, and are based upon the broad principle 
that, in the management of a city, the convenience and 
comfort of the great majority should be the prime 
consideration. 



THE COMPARATIVE TRIALS OF OUR SCOUT CRUISERS. 
The trials of the scout cruiser "Birmingham," which 
have recently taken place, afford the long-anticipated 
opportunity of gaging, in this country, under identical 
conditions of trial, the relative efficiency of the Parsons 
marine turbines against reciprocating marine engines. 
In our issue of March 14, we gave the data of the gov- 
ernment trials of the turbine-driven scout "Chester." 
The "Birmingham," which is of exactly the same size 
and model as the "Chester," but is driven by triple- 



expansion reciprocating engines, was put through an 
identical series of trials, and the comparative results 
arrived at are as follows: In the four-hour speed trial 
at full power, the "Birmingham" averaged 24.32 knots 
an hour as against 26.52 knots for the "Chester," an 
excess of speed of 2.2 knots for the turbine-driven 
boat. In the 24-hour test at 22% knots speed, the "Bir- 
mingham" made 22.665 knots as against 22.78 knots 
for the "Chester," the former steaming 2.475 knots for 
each ton of coal burned, as against 2.824 knots for the 
latter, an excess in speed of 0.115 knot, and of distance 
traveled per ton of coal of 0.349 knot, in favor of the 
turbine-driven vessel. In the 24-hour trial at 12 knots 
speed, both vessels steamed at an average of 12.2 knots, 
the "Birmingham" covering 5.96 knots per ton of coal, 
and the "Chester" 6.67 knots per ton, the turbine- 
driven boat thus steaming nearly % of a knot farther 
for each ton of coal than the vessel driven by recipro- 
cating engines. This last is a most surprising result; 
for it has always been considered that at speeds below 
15 knots, the turbine would be considerably more ex- 
pensive in coal than the reciprocating engine. 

There now remains the test of the third of these 
sister ships, to render the comparison complete. This 
will occur when the "Salem," which is engined with 
turbines of the Curtis type, is sent out for similar 
trials over the same course. 



THE NEW YORK HIGH-PRESSURE FIRE PROTECTION 
SYSTEM. 

Recent disastrous city conflagrations, and particu- 
larly that at Baltimore, brought home to the citizens 
of New York the necessity for the provision of some 
auxiliary system of fire protection, which would be 
sufficiently powerful to absolutely prevent the possi- 
bility of the business section of New York being swept 
out of existence by fire. It was decided to provide 
pumping stations and a system of mains covering 
what is known as the dry goods district, which should 
be independent of the existing Fire Department plant, 
and be capable, at a moment's notice, of concentrating 
a heavy flood of water at any point which might be 
threatened. The work was put in hand, and has been 
pushed through to completion. In about a month's 
time it will be at the service of the city. 

The district covered by the system extends from 
25th Street south to the City Hall, and east from the 
Hudson River to Second Avenue and East Broadway. 
It includes over sixty miles of extra heavy mains of 
from 12 to 24 inches diameter, served by two separate 
pumping stations, each of which, as at present com- 
pleted, has a capacity of 15,000 gallons per minute 
delivered at a pressure of 300 pounds per square inch. 
Moreover, space has been left in the two pumping 
plants for additional pumps, which will bring the 
combined capacity of the two plants up to a total of 
48,000 gallons per minute. The work has been planned 
and carried out by Mr. I. M. De Varona, Chief Engi- 
neer of the Department of Water Supply, Gas, and 
Electricity; and it embodies the ripe experience of 
nearly a quarter of a century of service, in the latter 
days of which he installed at Coney Island the very 
successful high-pressure service, which recently was 
instrumental in flooding out a conflagration that 
threatened to wipe the place out of existence. 

The general impression that an enormous quantity 
of water is used for fire purposes is erroneous. Fig- 
ures furnished by the Fire Department for the years 
1900 to 1904 show that in 1901, in which the maximum 
amount of water was used, the total amount of water 
expended in the borough of Manhattan for fire pur- 
poses was just under 100,000,000 gallons, of which 
70,000,000 were river water. ' Deducting the river 
water, we find that about 30,000,000 gallons of water 
were drawn from the fresh-water mains for fire pur- 
poses during that year. Now, the daily average con- 
sumption of water for drinking and other purposes is 
about 300,000,000 gallons; so that the total amount of 
water used from the mains for fire purposes during a 
year is only about one-tenth of the amount of Croton 
water used for all purposes in a single day. The 
quantity needed for fire purposes, then, need not be 
considered in determining the question of the total 
water supply required for all purposes by the city. 
As Mr. De Varona states, "the difficulty in affording 
adequate fire protection has not been the lack of 
water, but the lack of means to concentrate a requisite 
amount at the scene of a fire." The value of the pres- 
ent high-pressure service lies in the fact that it will 
now be possible to concentrate a sufficient volume of 
water at any threatened locality to make sure of get- 
ting any fire under control. As the total capacity of the 
two pumping stations about to be placed in service is 
43,000,000 gallons per day, they will be equal in ca- 
pacity to about two-thirds of the total amount of fresh 
water used in Manhattan for fire purposes during the 
whole year 1903. Their total capacity, moreover, will 
exceed that of all the fire engines in the borough of 
Manhattan working under normal conditions, and will 
be equivalent to approximately two-thirds of the com- 
bined capacity of all the fire engines in the boroughs 
of Manhattan, the Bronx, and Brooklyn. This com- 
parison is based on the average capacities of steam 



fire engines, as printed in the official blank forms of 
reports of the Fire Department, where the average is 
assumed at 250 gallons per minute. 

As showing the wide margin provided by the new 
service over possible requirements of water at a fire, 
it is sufficient to state that the largest fire recorded 
in recent years by the Fire Department was that at 
188 to 194 Mott Street, which lasted 106 hours, and 
during which 1,590,000 gallons of water were used. 
The supply from the new high-pressure stations dur- 
ing that length of time, at the present capacity of 
43,000,000 gallons, would have been nearly 200,000,000 
gallons of water. 

The two stations are located on the water front, 
one at the corner of Gansevoort and West Streets on 
the Hudson River, and the other at the corner of Oliver 
and South Streets on the East River. They are thus 
tmtside the limits of districts in which the fire risk is 
hazardous. A conflagration could not practically affect 
either station, and certainly could not affect both 
stations. Each station is arranged so that it can draw 
its water either directly from the Croton mains, in 
which case the pressure would be increased from 25 
to 325 pounds per square inch, or they can draw their 
supply directly from the salt water of the harbor. 
That the Croton mains will provide an ample supply 
is evident from the fact that the Oliver Street station 
can draw upon two 20-inch, one 24-inch, , one 30-inch, 
and two 36-inch mains. The salt-water supply will 
be taken from the river by two 36-inch pipes, leading 
direct from the East River to a suction chamber in 
front of the pumping station. The pumping units will 
consist in each station of five 6-stage centrifugal 
pumps, driven by electric motors; the electric current 
being furnished by the New York Edison Company at 
a pressure of 6,660 volts. The stations are also par- 
tially equipped with rotary converters and storage bat- 
teries; so that, in the case of a breakdown, the storage 
batteries and converters can be put in service. 

The distribution of the mains includes two 24-inch 
discharge mains, which lead from each station and 
bound the entire district under protection, and 16-inch 
and 12-inch mains, which run in streets parallel to 
and intersecting these mains. All mains are cross- 
connected at the points of intersection, so as to ob- 
tain a perfect circulation. Careful computations show 
that the full capacity of both stations can be delivered 
in any section within the area covered, with a press- 
ure at the base of the hydrants of about 250 pounds 
per square inch. If the system were extended to 42d 
Street, the pressure from the Oiver Street station 
would be not less than 220 pounds per square inch, 
and at 59th Street would not be less than 215 pounds 
per square inch. Again, if there were a fire in 23d 
Street, and each 300 feet of 3-inch hose were serving a 
l^-inch smooth nozzle, the hydrants would each give 
about 550 gallons per minute, and the streams would 
be thrown vertically to an extreme height of 220 feet. 
At 42d Street 520 gallons per minute would be thrown 
to a height of 205 feet, and at 59th Street the delivery 
per nozzle would be about 515 gallons per minute and 
the extreme vertical height of the stream about 200 
feet. Finally, as showing the enormous capacity of 
the plant, Mr. De Varona states that the hydrants are 
always within 400 feet of any building in the dis- 
trict, "and there are sufficient hydrants, so that if 
any block were on fire, 60 streams of 500 gallons per 
minute each, or the full capacity of both stations, 
could be concentrated on a block, with a length of 
hose not exceeding from 400 to 500 feet, assuming the 
use of 3-inch hose and 1%-inch nozzles." 

The system has been so designed that it may be used 
for street sprinkling and flushing; but care has been 
exercised to avoid any reduction in the efficiency of 
the system from a fire standpoint, by street-cleaning 
appliances, should it be used for this purpose. The 
hydrants to be used for street cleaning will be so 
designed that the supply of water will be cut off there- 
from when the pressure in the main riseB above any 
prescribed limit, say of 70 pounds. We think that 
great care should be exe'reised to separate the use of 
the system for street cleaning from its primary use 
for fire protection. It would imperil the efficiency of 
the service to allow the Street Cleaning Department 
men to use the fire service hydrants at will. The 
proposalto install separate pumps in the stations, for 
use with separate and special street-cleaning hydrants, 
is a wise one, and should certainly be followed out. 



Peat coke manufacture by the Ziegler process has 
recently been started at Beuerberg, Bavaria. The peat 
is cut up, pressed, and exposed to the air until evapor- 
ation has reduced its water to less than 25 per cent 
of the whole mass. This peat is then placed in a re^ 
tort for eighteen hours. The coke is finally received 
in air-tight iron cars which are left for six or eight 
hours to cool before they are discharged. Each retort 
yields during every twenty-four hours eight to ten tons' 
of coke. The gas is passed through various tanks and 
towers in which the by-products are separated, and is 
then employed in assisting the retort process which 
could not even commence without the external applica- 
tion of heat. 
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THE HEAVENS IN APEIL. 

BY HENRY NORRIS RUSSELL, PH.D. 

The most interesting astronomical announcement of 
the past month comes from Greenwich, and relates to 
a faint planet discovered there by Mr. Melotte. 

The mere discovery of another asteroid calls for no 
remark, for such are now found every month. But 
this object is very close to Jupiter (about % of a de- 
gree south of him) and seems to be moving with him 
among the stars, the relative motion of the two being 
less than one-tenth of the distance that the two appear 
to have traveled. It therefore seems very likely (as 
is suggested in the telegram announcing the discovery) 
that this is another satellite of Jupiter — faint and dis- 
tant like the two recently discovered. 

This seems all the more probable when it is seen 
that, during the month for which it has been observed 
(on eight nights between January 27 and February 28) 
it was moving relative to Jupiter in about the same 
direction as the previously known sixth satellite 
(which at the time of writing must be apparently 
pretty close to it in the sky), but at only about one- 
third the rate. It looks therefore as if the new body 
was really a satellite, perhaps more distant from its 
primary than the sixth and seventh (whose periods 
are about 250 days) and of correspondingly longer 
period. It will, however, 
be some time before the 
intricate calculations 
which will inform us of 
the nature of the orbit can 
be completed. 

THE HEAVENS. 

This is the time of all 

the year when we can see 

the greatest number of 

bright stars, in the even- 
ing. Beginning in the 

west, we see Orion with 

two stars of the first mag- 
nitude, the white Rigel be- 
low his belt and the red 

Betelgeux above. North of 

him is Taurus, with the 

ruddy Aldebaran, beyond 

which is the cluster of the 

Pleiades. 
Venus and Mars are both 

close to the Pleiades, and 

to one another at the be- 
ginning of the month. The 

latter is not as bright as 

Aldebaran, but the former 

is exceedingly brilliant, 

and far surpasses anything 

else in sight. South of 

Orion is Canis Major, 

whose principal luminary, 

the great dog star Sirius, 

surpasses all the other 

stars in splendor, though 

by no means as bright as 
Jupiter and still more in- 
ferior to Venus. Above 

these constellations, and 
on the opposite side of the 
Milky Way, we see Canis 
Minor, with the other dog 
star, Procyon, Gemini with 
its twins Castor and Pol- 
lux, and Auriga, whose 
brightest star Capella very 
much resembles our sun 
in color and spectrum, 
though probably exceeding 
it a hundred-fold in actual 

brightness. Not far from Castor and Pollux is the 
planet Jupiter, second only to Venus in brightness. 

The eastern skies are not so abundantly adorned, 
but we may none the less pick out Regulus in Leo, 
high up and due south of the zenith; Spica in Virgo, 
well down in the southeast; and the much brighter red 
star Arcturus, due east. 

Within a few minutes after the hour for which our 
map is drawn, one more bright star, Vega, will rise in 
the northeast, and we will then have twelve stars of 
the first magnitude in sight at once, as well as the two 
brightest planets — an unusual display. 

The remaining constellations can easily be made 
out from our map, the principal ones being Hydra in 
the south, with the inconspicuous Crater and the 
brighter Corvus upon its back, and the circumpolar 
group in the north; Ursa Major is almost overhead, 
Draco and Ursa Minor on the right of the pole, and 
Cepheus below it, with Cassiopeia on the left and Per- 
seus farther on in the northwest. 

THE PLANETS. 

Mercury is morning star all through April, but is 
not very favorably placed, having passed elongation on' 
March 27, and being moreover far south of the sun. 
He may, however, be pretty well seen during the first 
week of the month, when he rises at about 5 A. M., 



but toward its end he is lost in the dawn and becomes 
invisible. 

Venus is evening star, very bright, very far north, 
and as conspicuous as she possibly can be. She moves 
through Taurus to Gemini during the month, and 
increases in brightness about fifty per cent as she 
approaches us. Owing to her high northern declina- 
tion, shp remains in sight for a long time, and does 
hot set till nearly 10 o'clock. 

It is perfectly easy to see her in broad daylight even 
at noon, when the sky is sufficiently free from haze. 
The only trouble is to know where to look for her. 
A very good opportunity will be on the afternoon of 
the 3d, when she will be about 7 deg. above the moon. 

On this evening she is in conjunction with Mars, and 
the two planets, with the moon, will be well worth 
looking at. 

Mars is likewise evening star, moving eastward 
through Taurus and pretty close to Venus all the 
month, so far as appearances go, though as a matter 
of fact he is fully 200 million miles from us, while 
Venus is only 80 million. 

Jupiter is in Cancer, visible until the small hours 
of the morning. On the 24th he is in quadrature with 
the sun, and comes to the meridian at 6 P. M. Saturn, 
which has just passed conjunction with the sun, is 




At 11 o'clock: Mar. 8 
At 10 V£ o'clock: Hat. 16 
At 10 o'clock: Mar. 23 



At 9V4 o'clock: March 30. 

NIGHT SKY: MARCH AND APRIL 



only visible at the end of the month, and then with 
difficulty, as a morning star. Uranus is in quadrature 
on the 6th, and is due south at 6 A. M. Neptune, which 
is almost exactly opposite him, is also in quadrature, 
on the 1st, and south at 6 P. M. 

THE MOON. 

New moon occurs a few minutes before noon on the 
1st, first quarter at 11 A. M. on the 8th, full moon 
at noon on the 16th, last quarter at 2 P. M. on the 
23d, and new moon again at 10 A. M. on the 30th. 
The moon is nearest us on the 25th, and farthest away 
on the 10th. She is in conjunction with Venus and 
Mars on the morning of the 4th, Neptune on the 7th, 
Jupiter on the 9th, Uranus on the 22d, Saturn on the 
27th, and Mercury on the 29th. The conjunction with 
Jupiter, which takes place about 6 P. M. on the 9th, 
is rather close. 

Princeton University Observatory. 



"GLUTEN" BBEAD AND CBACEEB FRAUDS. 

BY CHARLES CHRISTADORO. 

When starch must be eliminated from a sick man's 
diet, white bread is the first thing tabooed, and then 
follow potatoes and other overcharged starchy eereals. 
It is a serious matter for the patient to be denied 
bread, and so the pathway is smoothed out and the 
doctor prescribes "gluten" bread, because gluten is not 
a carbohydrate, and "gluten" bread is supposed to be 
free from starch. 

What is gluten? Well, spend ten minutes and find out 
— not all about it, but something about it. Obtain a 
heaping tablespoonful of white flour. Add a little 
water to it, in a saucer, and dough it into a compact 
ball. Turn on the tap in the sink, and let the water 
drip upon your hands as you roll the ball between 
your palms. The ball will grow less and less, and 
the water will be white with starch cells held in sus- 
pension. In ten minutes, more or less, the water will 
run clean and clear, and you appear to have a nodule 
of yellow, firm, vegetable gum, which you are tempted 
to call "pure" gluten. Become a gum chewer for 
once, and keep a-chewing for a couple of hours. At 
the end of this time the quantity of gluten is less than 
when you took it from the hydrant. What has hap- 
pened? You have simply mechanically crushed and 

broken the gummy mass, 
exposing the infinitesimal- 
ly fine starch cells to the 
moisture of the mouth, 
and the washing out of 
the raw insoluble starch 
has continued, just an ex- 
tension of the sink-wash- 
ing process, with greater 
mechanical elaboration to 
expose the entangled 
starch cell. Now take the 
piece of gluten to an ana- 
lytic chemist. When his 
report comes in, you read 
starch 15, or 18, or maybe 
20 per cent, gluten 85, 82, 
or 80 per cent, and begin 
to appreciate for the first 
time what real gluten is. 
Where a case is a des- 
perate one, and starch or 
no starch will turn the 
balance of life, it is very 
easy to procure and ana- 
lyze a sample of the flour 
or cracker of "gluten" the 
patient is to use. Such 
a course would save a phy- 
sician many a perplexing 
hour, and maybe an 
esteemed patient now and 
then. 

Gluten is a word to con- 
jure with. There is for 
sale in London and Paris 
a gluten bread that is 
much like haked horn or 
glue, but it is a step to- 
ward gluten, although it 
may contain 20 to 25 per 
cent of starch. 

The fact is, nothing 
short of an intricate in- 
stallation will produce 
pure gluten, and that at a 
price which is quite pro- 
hibitive. Some of the 
gluten breads on the mar- 
ket may have a portion of 
their starch eliminated, while others have little claim 
to any use of the name. 



At ft o'clock: Apr. 7. 
At 8Vi o'clock: Apr. 14, 
At 8 o'clock: Apr. 22, 



RUBBER STATISTICS OF 1907. 
The total production of rubber in 1907 amounted to 
about 69,000 tons, against 65,000 tons in 1906. England 
imported 22,964 tons, and America, 16,020 tons. The 
shipments of Para rubber amounted to 30,360 tons, 
and of Peruvian, 7,160 tons; of this quantity, Europe 
received 20,940 tons. The supply of plantation rub- 
ber from the East has increased to over 1,000 tons (in 
1906 it was 510 tons) : the area planted is about 350,000 
acres, or 50 per cent more than in 1906. Brazil ex- 
ported about 41,500 tons in 1907, against 38,000 tons 
in 1906. The total production of West African rubber 
amounted to 17,000 tons, about the same as in 1906. 
East African rubber showed an increased supply. 



m n > m 



Iron and steel pipe may be readily distinguished by 
a flattening test, according to statements made at the 
meeting of the American Society of Heating ajid Ven- 
tilating Engineers. Soft steel pipe, cut in very short 
lengths or rings, flattens smoothly and evenly without 
breaking, while wrought iron pipe usually fractures at 
two or more places when flattened. 



According to the American Machinist, the greatest 
single consumption of brass is for condenser tubes; a 
battleship alone having from 30,000 pounds to 40,000 
pounds of condenser tubing in it; and owing to the 
corrosive effect of sea water this tubing must be con- 
tinually replaced. The material used is usually either 
Muntz metal — 60 per cent copper, 40 per cent zinc — 
or else a mixture of copper, 70; zinc, 29; and tin, 1. 
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A REINFORCED CONCRETE ELEVATED TANK. 

Although not the first structure of its kind, the rein- 
forced concrete elevated water tank recently com- 
pleted in California surpasses in audacity of design 
all the- previous efforts. Reinforced concrete posts 70 
feet high support a tank built of the same material, 
with a capacity of 200,000 gallons. The tank has been 
in use for four months, and during that period no 
cracks have appeared, and the amount of leakage has 




AN ELEVATED WATEB TAKE BUILT OF BEINFOBCED 
CONCEETE. 

not been appreciable. The tank was built at Anaheim, 
in southern California, for the Anaheim Water Com- 
pany by C. Leonardt of Los Angeles. The tank proper 
is 38 feet high, with a diameter of 32 feet. The ma- 
terial for the entire tank was concrete, reinforced with 
rings and vertical members of twisted steel. The 
thickness of the wall tapers from 5 inches at the bot- 
tom to 3 inches at the top. The contents of the tank 
are protected by a conical-shaped concrete roof 2 
inches in thickness, the cornice over the edge is slight- 
ly raised to aerate the water within. Reinforced con- 
crete beams support the floor of the tank, which rests 
on twelve concrete posts, each 16 inches square. These 
posts are stiffened by two sets of horizontal struts 
placed at equal intervals above the base. A reinforced 
concrete foundation extending 4 feet into the ground 
anchors the structure. The total height, from the base 
of the foundation to the top of the roof, is 112 feet. 
The cost of construction was about twenty-five per cent 
less than the lowest bid for a steel structure of the 
same dimensions. 

m 1 « 1 » ■■ 

Farman's Latest Aeroplane Flight. 

After removing from his aeroplane the air-cooled 
Renault motor, with which he made some short flights 
on the 14th instant, Mr. Farman refitted an Antoinette 
water-cooled motor and made, on the 20th, two circu- 
lar flights estimated at 2.3 kilometers (1.42 miles) 
and 3 kilometers (1.86 miles) in 2 minutes 50 seconds 
and 2 minutes 55 seconds respectively. In both these 
flights the aeroplane made a number of turns without 
difficulty, and flew at an average speed of over 30 
miles an hour. 

On March 16 M. Delagrange also made a flight of 
about half a mile in a circle. The machine he used 
was a duplicate of Farman's aeroplane. 



For years, says the Iron and Coal Trades Review, 
the steel industry has confidently expected to see a 
fulfillment of the prediction made long ago that "the 
open-hearth process will go to the funeral of the Besse- 
mer." Recent developments indicate rather clearly 
that the function will be a wedding instead of a 
funeral, a vastly more happy occurrence. The duplex 
process is rapidly gaining favor, and the details are 
being worked out in different ways by different metal- 
lurgists. It is more a matter of appliances and man- 
ipulation than processes, as the metallurgical work is 
laid out very clearly. 



NEW FB0CESS FOB MAKING SHOES. 

BY' THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

An interesting process has been brought out in 
France relating to the manufacture of shoes. The idea 
is to take a shoe which has been already worn and 
which, therefore, conforms to the shape of the foot, 
and make an exact reproduction of the same. Plaster 
is poured into the shoe to make a cast. The cast is 
used in a copying lathe to produce a wooden form or 
last of exactly the same shape. On this last the shoe 
is made and we thus have a new shoe of the same 
form as the old one, and the person is at once at ease 
and does not have to undergo the somewhat disagree- 
able operation of "breaking in" his foot-wear. This 
is a decided improvement over the usual method of 
making shoes to measure, as it is much more exact 
than could be obtained by the few measurements 
which are generally employed. 

It is necessary to make the last of wood with a 
copying lathe, because the plaster cast is not solid 
enough to be used for this purpose. In order to 
strengthen the plaster cast and allow it to be fitted 
in the lathe there is placed in the shoe an iron core 
around which the plaster flows. The cast is then 
ready to be placed in the lathe. The form of copying 
lathe which is employed is already well known in 
practice, it being used for different purposes, and it 
enables a given model to be reproduced exactly by 
means of a double lathe, one side of which carries 
the model and a roller bearing thereon, and the other 
a wood block and a set of cutting knives which work 
the latter to the right shape. Such a lathe is shown 
in the engraving, with the plaster cast on the left 
hand side and the wood block on the right. The lathe 
has been somewhat modified in the present case in 
order to adapt it to this particular use. On each side 
the model and the wood block are made to rotate at 
the rate of one revolution in three seconds. Opposite 
the plaster cast is a movable carriage, and there is a 
second carriage in like manner placed opposite the 
wood block. These two carriages are solidly connect- 
ed together. On the frame lying next the plaster cast 
is mounted a roller with a round rim. The roller Is 
12 inches in diameter and is pressed against the plas- 
ter cast by the weight of the frame. The latter thus 
takes a series of movements corresponding to the 
rotation of the plaster cast. The right-hand frame 
lying opposite the wood form has mounted on it a 
wheel carrying six knives for working the wood. The 
knives which do the rough work at the surface parts 
of the wood take a smaller circumference as they 
revolve, and are graduated up to the sixth knife, which 
takes the same circumference as the loose wheel on the 
other side, and is used to carry out the finishing ' of 
the wood piece. While the plaster cast and the wood 
block are made to revolve at the slow speed mentioned 
above, the wheel which carries the cutting knives re- 
volves at a high speed, this being ordinarily ' 1,500 
revolutions per minute. Hence the knives make 9,000 
strokes per minute upon the wood. As the roller rises 
and falls in following the contour of the plaster cast, 
it causes the frame and the knives to follow the same 
movements. The frame is also gradually shifted from 
right to left so as to cover all the parts of the cast 
and the wooden block. The result is that we have a 
finished piece of wood which has the same form as 
the plaster cast, and it can now be employed as a last 
to make the shoe in the usual manner. 

This method is somewhat of a novelty, and is at 




least a very practical improvement, and one which will 
be appreciated by those who have sensitive feet. The 
new shoe instead of being very uncomfortable, as is 
often the case, gives at once the same sensation of 
ease we find in wearing an old shoe. Furthermore, 
there are no creases or cracks in the leather, as these 
are quite done away with by the new process 



AN AUTOMATIC MILE SUFFLY. 

BY OUR ENGLISH CORRESPONDENT. 

Many efforts have been made toward rendering it 
practicable to supply milk direct from the cow to the 
consumer without intermediate handling, to insure 




A PENNY-IN-THE SLOT MILE SUPPLY MACHINE. 
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MAKING A LAST FBOM THE OAST 07 AN OLD SHOE. 



DETAILS OF THE MILK SUPPLY MACHINE. 

freedom from contamination, and yet at the same time 
conform with hygienic requirements. An effort to 
secure this end is being made in England, whereby 
the customer secures his quantity of milk from the 
retail dairy without its being ladled from the supply 
churn or pan. A novel automatic supply machine is 
used, which can be fixed in any convenient position. 
On the outside of the machine there is merely a 
curved spout, under which the jug or pitcher is placed, 
a lever handle which is pulled over at right angles, 
and a slot for the insertion of the coin, which in this 
particular instance is one penny (two cents), and 
which insures the delivery of half a pint of the liquid. 
The machine itself comprises a circular tank with 
a capacity of twenty quarts. From this the milk falls 
into a receptacle, the discharge orifice of which is 
closed by a valve controlled by the handle lever out- 
side. The handle is actuated by the automatic mech- 
anism set in motion by . the insertion of the coin. It 
will thus be seen that the machine is of very simple 
construction and operation, being designed to with- 
stand rough usage such as it would naturally be sub- 
ject to in poor districts. The customers pay no more 
for their milk than if bought over the counter; and as 
the reservoir is completely inclosed, there is no risk 
of contamination from the air or other causes, even 
if it be left standing for a long period. 

The machine can easily and quickly be taken apart 
for sterilization, so that it conforms with all hygienic 
requirements. All that is necessary is to disconnect 
the two unions A, shown in the diagram, release the 
pipe H, disconnect K from the connection O, undo the 
milled nut L, and the whole machine is in pieces 
ready for cleansing from end to end, while similarly 
it can be quickly reassembled. 

In order to distribute the cream uniformly through- 
out the reservoir, an automatic stirrer is provided; 
otherwise the cream would collect on the surface of 
the milk, and the liquid withdrawn from the lower 
part of the reservoir would be of poor quality. At the 
same time the automatic stirrer is so designed and 
operated that there is no risk of converting the milk 
into butter. A refrigerator is attached in summer. 

As the reservoir contains sufficient milk for eighty 
•coins at one charge, it does not need close attention. 
In England the apparatus is becoming extensively 
adopted at dairies situated among the poorer classes 
Cf the community, who buy in small quantities. 
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SOME EXPERIMENTS WITH CARBON BISULPHIDE. 

BY GU8TAVE MICHAUD, COSTA RICA STATE COLLEGE. 

Carbon disulphide vapor is nearly twice as heavy as 
carbon dioxide gas. Some experiments, still more 
curious than those which are usually made to mani- 
fest the density of carbon dioxide, can be performed 
with carbon disulphide. 

To obtain carbon disulphide vapor there is no need 
of heating the liquid. It boils at 117 deg. F., but emits 
a considerable amount of 
vapor at temperatures 
far lower than 117 deg. 
To ascertain this fact, 
place in a dish a handful 
of cotton. Pour some 
carbon disulphide over it, 
and with bellows blow 
steadily over the whole. 
After a minute or two it 
will be found that the 
c a rb o n disulphide has 
gone, and that a thick 
external layer of snow 
has taken its place. Con- 
densation and congela- 
tion of atmospheric hu- 
midity were the result of 
the quick vaporization of 
the liquid. 

The following experi- 
ment made with carbon 
disulphide always suc- 
ceeds, although the writ- 
er has tried in vain to 
perform it with carbon 
dioxide. It offers no dif- 
ficulty whatever, even 
when the thermometer 
stands as low as 66 deg. 
F., and it can probably 
be made at a lower tem- 
perature, although it is 
of course better to select 
a summer day, or, in win- 
ter, a heated room. Take 
a long and narrow strip 

of stiff paper. Fold it longitudinally so as to 
form a V-shaped trough. Support the trough on an 
incline, with the upper end resting on a book and 
the lower end in the mouth of an empty glass. In the 
bottom of a second glass press some cotton, and over 
this pour some disulphide. Have a third empty glass 
at hand. Everything is now ready for the experiment. 

Go through the motions of pouring into the third 
glass the carbon disulphide contained in glass num- 
ber two. Capillarity will keep the liquid in the cotton, 
and nothing will seem to flow out. Now take glass 
number three, which apparently contains nothing; 
handle it as if it contained something, and pour slowly 
its invisible contents into 'the upper part of the paper 
gutter. Nothing is seen to leave the glass nor to run 
along the gutter nor to fill glass number one at the 
lower end of the gutter, but throw an ignited match 



into the latter glass and a blue flame will fill it for 
one or two seconds. 

A little apparatus, called the four liquids vial, is 
generally shown to students during a course in ele- 
mentary physics. Mercury, a solution of potassium 
carbonate, alcohol, and petroleum are seen to super- 
pose themselves in one vessel according to their rela- 
tive densities, the surface of separation being in each 
case horizontal. This is the way in which non-misci- 





Making Frost With Carbon Disnlphide. 




careful not to allow too great a difference of level 
between both liquids, each will stay on its own side of 
the partition, even though the latter may imperfectly 
fit the glass. Now raise the partition. The surface 
of separation of the two liquids sometimes remains 
perfectly vertical for several minutes. More fre- 
quently, under the influence of the three factors which 
determine its shape, i.e., adhesion, cohesion, and a 
small difference in density, it bends itself and becomes 

more or less S shaped. 
While handling carbon 
disulphide, one should al- 
ways bear in mind that 
this liquid takes fire even 
more readily than gaso- 
line, and that its vapor 
is poisonous. The latter 
inconvenience is the 
lesser, because the nature 
and intensity of the smell 
of the commercial prod- 
uct are such as to cause 
one to step back when the 
vapor reaches the nostrils. 



Carbon Disnlphide and Glycerin Side 
by Side. 



Pouring Invisible Vapor of Carbon Disnlphide Down a 
Trough and Into a Glass. 



SOME EXPERIMENTS WITH CARBON DISULPHIDE. 

ble liquids generally arrange themselves when thrown 
together in one vessel. Carbon disulphide permits of 
a somewhat different arrangement, which appears very 
odd because the conditions of its realization are so 
unusual. It happens that carbon disulphide and gly- 
cerin cannot be mixed, and have exactly the same 
density (1.26) up to the second decimal, the third 
decimal being variously influenced by the purity and 
temperature of both chemicals. If the two liquids be 
placed with some care side by side in one vessel, the 
adhesion of glycerin for glass will keep them in that 
queer position. 

Take an ordinary glass, and divide its capacity into 
two halves by means of a roughly-cut pasteboard par- 
tition laid vertically in the glass. Pour at the same 
time glycerin on one side of the partition and carbon 
disulphide on the other. If, while so doing, you are 



AN OBSERVATORY FOR 
PUBLIC USE. 

BY OUR PARIS CORRESPONDENT. 

At Zurich there has re- 
cently been erected an 
observatory known as the 
Urania which is at pres- 
ent one of the leading 
features of the city. It 
affords a popular as well 
as a scientific establish- 
ment in which private 
researches can be carried 
out. Outside of the lat- 
ter, the establishment is 
open to the public every 
evening in which obser- 
vations can be made, and 
for this only a small fee 
is charged. The appear- 
ance of the building, with 
the tower and dome, will be noticed in one of our 
engravings, while the other views show the large tele- 
scope which has been set up here. The building is a 
handsome one, and the lower stories are rented for 
different purposes, reserving the upper part for the 
observatory. From the dome there is an exceptionally 
fine view over the town, the Lake of Zurich and the 
magnificent panorama of the Alps. 

The telescope was constructed by the well-known 
optical establishment of Carl Zeiss, of Jena, after the 
plans of Engineer Meyer. It embodies many new fea- 
tures which are worthy of notice. The objective of 
the instrument is 300 millimeters (11.8 inches) in 
diameter and the focal length is 5.4 meters (17.7 feet). 
It has a total weight of 14 tons, and the revolving part 
weighs 4% tons. The latter is very well balanced so 
as to move with but little effort. Electricity is used 




View of the Telescope, Showing Peculiar 
System of Mounting. 



Urania Observatory at Zurich Where the General 
Public Hay Gaze at Stars. 

AN OBSERVATORY FOR PUBLIC USE 



Eyepiece End of the Instrument. Projection of the 
Son's Disk on the Screen. 



222 



Scientific American. 



March 28, 1908. 



for operating the clockwork of the telescope and the 
revolving of the main dome. It will he noted that the 
arrangement which Is employed for moving the tele- 
scope Is devised upon quite a new principle, and is 
not merely an improvement upon existing methods. 
This will be noticed In the principal view of the tele- 
scope, where it will he seen that the method of suspen- 
sion of the tube is different from what we usually see. 
For all the large telescopes it is the general practice to 
swing the tube about Its middle point. This causes 
the eyepiece to swing through an inconveniently long 
arc when the tube Is moved to different angles, which 
is necessarily a disadvantage. The present instru- 
ment, on the contrary, is supported so as to turn upon 
an axis close to the eyepiece, and in this way the 
tube can be made to cover a large angular distance 
without moving the eyepiece to any great extent. The 
tube is balanced by means of a counterweight. 

Following the usual practice, the tube rotates about 
an axis which is permanently set parallel to the earth's 
axis, and as the Urania Observatory is situated at lati- 
tude 47 deg. 23 min., the main axis is mounted at 
this angle. The shaft upon which the main tube is 
pivoted is about 2 meters (6.6 feet) in length and 
15 centimeters (5.9 inches) in diameter. It supports 
the whole weight of the revolving part, which is 4,000 
kilogrammes (4.5 tons). The tube makes one complete 
revolution in twenty-four hours, and in order to give 
the greatest possible precision to this movement an 
electrically controlled mechanism is employed which 
i=i quite ingenious. The main clockwork, which is run 
according to sidereal time and is provided with a sec- 
onds pendulum, Is made to close an electric contact at 
each second. The current impulses operate an electro- 
magnetic device for correcting the working of the regu- 
lator in a continuous manner. In this way the instru- 
ment can have no greater error than the clock move- 
ment, or In general a difference of one-tenth second 
per day, which makes an angular error of only 1.5 sec- 
onds of arc, this being in consequence very low and 
well within practical limits. 

The optical work was carried out under the direc- 
tion of Dr. Pauly, the chief of the astronomical depart- 
ment of the Zeiss establishment. Fitted to the main 
tube, near the eyepiece, is an exploring tube, which 
has an objective of 60 millimeters (2.4 inches) diame- 
ter and gives a magnifying power of twenty-five. It 
has an improved device which enables the objects to be 
easily brought Into the field of the main telescope. 
There are nine eyepieces for the main tube, which pro- 
vide a magnifying power ranging from 40 to 1,000. 
Among other features of the instrument are to be noted 
a spectroscope of the most recent design, a solar prism 
with an absorption arrangement according to Herschel, 
a zenith prism, etc., also a well-designed projection sys- 
tem for throwing the images of the sun and moon upon 
a screen. This new device, which will be seen mounted 
below the eyepiece, gives a projection of the moon's 
disk 600 millimeters (24 inches) diameter. One of our 
illustrations shows a projection of the sun's disk upon 
the screen, in which a group of sun spots can be 
observed. The graduated circle of the instrument 
is provided with verniers so as to_ read to %i minute 
In declination and 5 seconds in time. 

The clockwork which drives the telescope has sev- 
eral new features. One of these lies In the use of a 
compensating device for keeping the weight of the 
clockwork at a constant level. A small electric motor 
operates continually to lift the weight by the amount 
through which it falls, so that there will be no vari- 
ations due to an increase of length in the chain sup- 
porting the weight. The clockwork is located in the 
story which lies under the dome, and in order to avoid 
vibration it is well fixed to the pillars of the build- 
ing. The seconds pendulum Is made of nickel steel. 
A compensating pendulum weight is employed, which 
consists of a glass cylinder holding 13 pounds of 
mercury. 

The dome of the observatory, which measures 9.5 
meters (31.3 feet) in diameter, is rotated upon sixteen 
differential rollers and is driven in either direction 
by an electric motor. The dome is constructed of pitch 
pine and covered with sheet copper, and it has a total 
weight of 13 tons. A system of electric contacts which 
are placed near the eyepiece of the telescope control 
the motion of the dome in either . direction. Aside 
from its astronomical service, the telescope is used for 
observing the splendid views of the Alps which can 
be seen from this point. In order to carry this out to 
the best advantage, Dr. Konig, of Jena, has designed a 
new device by which the images are not only thrown 
upon a screen, but are reversed and can thus be seen 
in the upright position. The observation of the moun- 
tains under these conditions is thus very agreeable, 
and the different details are well brought out. 

The observatory is also equipped with a time ball to 
Indicate the exact noon for Central Europe. 

4 111 » 

James Oliver, inventor of the chilled plow, proprie- 
tor of the largest plow plant in the world, recently 
died in South Bend, Ind. He left a fortune of many 
millions, most of it made in plows. 



CURIOUS FACTS ABOUT NUMBERS. 

That the ancient world was impressed by numbers 
themselves, apart from the things to which they might 
be applied, admits of no' doubt. Thus the great and 
wonderfully influential system of philosophy due to 
Pythagoras looked upon numbers as in some mysterious 
way connected with the constitution of things. In 
the sacred Scriptures numbers often have a symbolic 
sense, as almost anyone would conclude upon a slight 
examination of Revelations. 

Among all the numbers, none other seems to have 
attained the celebrity of 7. There are seven days in 
the week, seven years of plenty, seven years of fam- 
ine, seven wise men of Greece, seven wonders of the 
world, seven Mohammedan heavens, seven notes in the 
musical scale, seven colors In the solar spectrum, etc. 
The visible moving bodies of the heavens are seven — 
sun, moon, Mercury, Venus, Mars, Jupiter, and Saturn. 
The Great Bear consists of seven principal stars; the 




The Multiplying Circle. 

Pleiades were seven sisters, the seventh having con- 
cealed herself, which accounts for but six stars being 
visible. 

Now there is quite a wonderful array which may 
be derived from the number 7. Upon attempting to 
convert the fraction 1/7 into a decimal, we shall find it 
Impossible to complete the operation. We obtain how- 
ever a recurring series of numbers, thus 
1/7= .142857142857142857+. 
This is a circulating decimal. Suppose, now, we write 
the series of figures thus obtained 

142857. 
Multiplying by 1 we, of course, reproduce the number, 
but multiplying by 2, we obtain 285714. This product 
Is composed of precisely the same figures. And not 
only that, but the figures are arranged in the same 
order. Multiplying by 3, we get 428571 ; again the same 
figures and the same order. Multiplying successively 
by 4, 5," and 6, we get 571428, 714285, and 857142, pos- 
sessing the same properties. These results may be 
made more striking perhaps by arranging the figures 
in a circle. Bach product may be obtained from this 
circle by using successively as initial figures the num- 
bers 1, 2, 4, 5, 7, 8, (as indicated in the figure by the 
chords of the circle) and then taking all the numbers 
in a complete circuit, clockwise. 

This is, however, not the only number which mani- 
fests properties of this kind. Consider the series of 
figures 

052631578947368421. 
We have here no less than eighteen digits. By multi- 
plying successively by the natural numbers 1 to 18, 
inclusive, we shall obtain the following eighteen 
results : 
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A Great Magic Square. 

Every column, sums up 81; bo does every cross-line and each of 
the two diagonals. 

Every one of these lines consists of precisely the same 
digits, arranged- in the same order, the only difference 
being as to the point of beginning. This constitutes, 
as here arranged, what has been called a magic square. 
That is to say it is a series of numbers (in this case 
the series is many times repeated) arranged in the 
form of a square such that the eighteen lines, the eigh- 



teen columns, and the two diagonals will each produce 
the same result when the figures composing It are 
added together. In this case the sum is 81. 

Numbers and their properties have afforded a fasci- 
nation for many bright minds. Thus this journal in 
its issue for February 1, 1908, referred to the theorem 
of Fermat, for the demonstration of which a prize of 
$25,000 has been offered. This theorem, no doubt, 
grew out of failures of Fermat to find whole numbers 
such. that the sum of their cubes would produce a per- 
fect cube, etc., which probably had been suggested by 
the fact that it is possible to find numbers such that 
the sum of their squares will yield a perfect square. 
:3'hus, we have 

3"+ 4 2 = 5 2 
5 2 +12 2 = 13 2 
8" + 15 2 =17 2 
7 2 + 24 2 = 25 2 
A group of numbers possessing this property may be- 
come useful in a practical way. Thus with the num- 
bers 3, 4, 5 forming the first group we may construct 
a right angle without the aid of compasses. To make 
this clear, reference Is made to the geometrical princi- 
ple that the sum of the squares on the legs of a right- 
angled triangle is equal to the square of the hypote- 
nuse. Or, rather, to a companion theorem that if we 
have three squares such that one Is equivalent to the 
sum of the others, then we may form a right triangle 
by using a side from each square. Applying this, we 
learn that If v r e construct a triangle with the sides 
equal to 3, 4 and 5, we shall have a right triangle^ since 
3 2 + 4 2 = 5 2 . If we are building a house and have 
two beams which we wish to place at right angles, we 
may accomplish the result without a carpenter's square 
by measuring off 3 feet to B on one from the point of 
juncture A, and 4 feet on the other from A to C, and 
then adjusting the angle BAG until the distance AB is 
equal to five feet. Any of the other sets of numbers 
will answer the purpose— as, for Instance, 8, 15, 17. 
It may be observed that any multiples of the numbers 
forming such a set will yield new groups possessing 
the same property. Thus 

(2 X 3) 2 + (2 X 4) 2 = (2 X 5) 2 
(7 X 5) 2 + (7X 12) 2 =(7 X 13) 2 
No one is known to have succeeded in finding two 
integral numbers such that the sum of their cubes 
would produce the cube of a whole number. The cubes 
of the first ten numbers give the following series, 
1-8-27-64-125-216-343-512-729-1000. This series may be 
prolonged Indefinitely. The problem would then be to 
find two members of the series such that their sum is 
just equal to another member. Adding 125 and 216 we 
get 341, which Is certainly pretty close to 343. Again, 
adding 216 and 512, we obtain 728, which is within a 
single unit of 729, another member of the series. An- 
other example of being very close, but not exact, is 
that 729 + 1,000 gives 1,729, which is but a single unit 
more than 1,728, the cube of 12. It will thus be seen 
that the first twelve cubes yield two cases where the 
approximation is but a unit out of the way. As the 
possible cubes are infinite In number, it may seem 
worth while to prosecute the search. 

Those who have found pleasure thus far may be 
interested to know that any cube may be expressed as 
the difference between two squares. 
Thus 

2 2 = 3 2 — I s 
5 3 = 15 2 — 10 2 
We may obtain a formula for this by the following pro- 
cedure. We write 

x'= (a; 2 ) (a;) 
Now 

a; 2 + x x- X 



x 2 = - 



+ - 



And 



X 1 + X X 1 X 



2 2 

We are entitled to write, therefore, 



v 3 = f 



a: 2 -f- x x 2 — x 



][ 



X 2 -\- X X* — X 



But this yields 



-M'-M 



This formula expresses any cube as the difference be- 
tween two squares. It remains to see only whether the 
numbers to be squared are whole numbers or not. To 
show this we pursue the following course of reasoning. 
*. is either even or odd. If It is even, then x 2 is also 
even. That is, x 2 + x is even and x 2 — x is even. In 
the case then where x itself is even, the numerators of 
our fractions are even, and therefore divisible by the 
denominator, 2. If, on the other hand, a; is odd, then 
x 2 is also odd (factor 2 not being present). Conse- 
quentlv x 2 .+ x is even fsuni of two odd numbers) and 
x 2 — a; is even (difference between two odd numbers). 
So, as before when x was even, we have the result that 
our fractions are in reality not fractions but whole 
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numbers. Let us use this formula in a single case. 
Suppose we wish to express the cube of 129 as the dif- 
ference between two squares. We have 
129 s + 129 _ 129 2 — 129 



-and ■ 



2 "" 2 

Consequently, 

129 3 =16770 5 — 16512* 

Very many are familiar with the numerical principle 
that in the case of any number which is divisible by 9 
the sum of the digits of that number is also divisible 
by 9; and conversely, that any number the sum of 
whose digits is divisible by 9 is itself so divisible. 
There is a like theorem for the number 3. These are 
quite well-known results. But possibly not many of 
the readers of this article are aware that a somewhat 
similar thing is true for the number 11. The rule as 
to it may be expressed thus: Add the alternate digits 
and subtract the sum of the remaining digits. If the 
remainder is or is divisible by 11, then the origi- 
nal number is divisible by 11. But if the remainder is 
neither nor divisible by 11, then the number itself 
is not divisible by 11. As an example, take the num- 
ber 75229. The alternate digits, 7, 2, 9, give for their 
sum 18. The remaining digits, 5 and 2, give 7. As 
18 — 7 equals 11, the number itself is divisible by 11. 
On the other hand, the number 857964 is not divisible 
by 11, since (8 + 7 + 6) — (5 + 9 + 4) = 3. 

What may seem a surprising result is that if we take 
the series, of odd numbers beginning with unity anil 
add together, say the first 12 of these odd numbers, we 
shall obtain exactly 12 2 . This is true for any series, 
however short or however prolonged — the sum of the 
first re odd numbers is equal to re 2 . 

What is perhaps a still more remarkable result is 
that if we add together the cubes of a series of natu- 
ral numbers beginning with unity we shall obtain the 
same amount as if we had added together the natural 
numbers themselves and then squared the sum. Thus 
for the first 5 natural numbers, we have for the sum of 
the cubes, 
l 3 + 2» + 3 3 + 4 3 + 5 3 = 1 + 8 + 27 + 64 + 125 = 285 
But this is equal to (1 + 2 +3 + 4 + 5)». 



JOINING OF LAST SPAN Of BLACKWELL'S ISLAND 
BRIDGE. 

On the afternoon of March 18 the last gap in the 
Blackwell's Island cantilever bridge across the East 
River, New York, was closed with appropriate cere- 
monies in the presence of the acting Mayor of the city 
and other municipal officials, and the principal officers 
of the Pennsylvania Steel Company which built the 
bridge. The cantilever span connecting Blackwell's 
Island with Manhattan had been closed a few days 
before; and the recent ceremony marked the closing 
of the cantilever between Blackwell's Island and the 
Borough of Queens, Long Island. The connection was 
made by means of the big 600-ton traveler, which 
picked up the last section of the bottom chord, weigh- 
ing 29% tons, and swung it into place. After it had 
been bolted up, the acting Mayor of the city walked 
to the center, and proclaimed the closure of the span 
completed. 

The Blackwell's Island Bridge, which crosses the 
East River at 59th Street, has been built to form a 
connecting link in the street and railway systems of 
Greater New York, and therefore it will be free from 
terminals, such as those at the ends of the Brooklyn 
Bridge. . In the intervening years since the latter 
bridge was opened, we have come to understand that 
terminal stations are not only unnecessary, but are a 
positive incumbrance, causing great congestion and 
limiting the capacity of a bridge by preventing the 
unhindered flow of traffic. The Blackwell's Island 
Bridge, therefore, will be connected at its ends directly 
with the thoroughfares upon which it abuts; with the 
surface cars; with the elevated trains; and ultimately 
with the subway. The capacity of the bridge will be 
far greater than that of the Brooklyn Bridge, and it 
will provide for two more railway tracks than the 
Williamsburg Bridge. 

The structure is made up of steel and masonry ap- 
proaches leading to a huge cantilever bridge proper, 
which consists of five spans of varying length. The 
Manhattan approach, built of masonry and steel, is 
1,051 feet in length! About 550 feet inshore from the 
East River is located the anchor-arm pier of the first 
cantilever. The shore arm of this cantilever is 470 
feet in length; the center span over the westerly chan- 
nel of the East River is 1,182 feet in length; then 
follows the island span, which measures 632 feet be- 
tween the towers. Beyond this is the cantilever span 
over the easterly channel of the East River, which 
measures 984 feet between towers. Then comes the 
shore arm of the easterly cantilever, which is 459 feet 
in length, and beyond this is the Long Island ap- 
proach, 2,630 feet in length, which is built of steel 
beats and plate girders. 

The cantilever structure proper thus consists of four 
cantilevers resting upon four towers. The first ex- 
tends from the Manhattan anchorage tower to the cen- 
ter of the big westerly span, and has a total length of 
1.061 feet, The next cantilever extends from the cen- 
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ter of the westerly span to the center of the island 
span, and measures 907 feet in length. The third 
cantilever reaches from the center of the island span 
to the center of the easterly span, a distance of 808 
feet; the fourth cantilever extends from the center of 
the easterly channel to the anchor pier on Long Island, 
a distance of 951 feet. The total length of the canti- 
lever structure is 3,727 feet; and the whole bridge, 
from the commencement of the approach on Manhattan 
Island to the end of the approach on Long Island, is 
7,408 feet. 

The people of New York have become so accustomed 
to the suspension system of construction in their large 
bridges, that the cantilever form, as used in the Black- 
well's Island Bridge, possesses a strong interest of 
novelty; also the great massiveness of the bridge, and 
the size and weight of its individual members, give to 
the structure an impressiveness and dignity, a sense 
of strength and permanence, which is wanting in the 
suspension bridges farther down the river. It is con- 
siderably the heaviest, structure of the kind ever 
erected, being far heavier than the two East River 
suspension bridges; heavier than the Forth Bridge in 
Scotland; and indeed, considerably heavier than the 
great Quebec Bridge of 1,800 feet span, which collapsed 
into the St. Lawrence River in the autumn of last 
year. The massiveness of the individual members is 
due largely to the great live or moving load which 
the bridge is designed to carry. The traffic will be ac- 
commodated upon two floors. On the lower floor, be- 
tween the trusses, which are spaced 60 feet apart from 
center to center, there will be a roadway 56 feet wide, 
on which will be provision for two trolley tracks, one 
on each side against the trusses, and a central drive- 
way devoted to vehicles, 36 feet in width. Outside of 
the trusses will be two more trolley tracks, carried 
upon cantilever extensions of the floor beams. Tke 
upper floor is constructed to carry two elevated tracks, 
which are to be laid at once, and two additional ele- 
vated tracks to be laid when the future demands call 
for them. These four tracks will be placed between 
the trusses, and on the outside of the trusses will be 
two 13-foot sidewalks for pedestrians laid upon canti- 
lever extensions of the floor beams. The maximum 
possible moving load upon the bridge is estimated at 
16,000 pounds to the lineal foot. 

The bridge was designed under the former Bridge 
Commissioner Gustave Lindenthal, who introduced for 
the first time, in this bridge, the use of nickel steel 
for the tension members of large bridges. The bridge 
has been built partly of the ordinary commercial 
structural steel, and partly of nickel steel made to a 
special specification. Structural steel is used for the 
compression members and floor system, and nickel steel 
for the eyebars. In spite of many predictions of fail- 
ure, the manufacturers have succeeded in producing 
nickel-steel eyebars of the great size required, that were 
perfectly satisfactory. The specifications called for 
structural steel with an elastic limit of 28,000 pounds 
to the square inch, and an ultimate strength of 56,000 
pounds; and the nickel-steel eyebars were required to 
show an elastic limit of 48,000 pounds, and an ulti- 
mate strength of 85,000 pounds to the square inch. 
From these figures it will be seen that the bars in this 
bridge are from 40 to 50 per cent stronger than bars 
of the same weight built of the ordinary structural 
steel. 

In a bridge of this size and carrying capacity, the 
weight of the superstructure becomes so great as to 
necessitate a large amount of preliminary work for 
facilitating erection. This is evident, when we state 
that the cantilever portion of the bridge alone weighs 
52,000 tons. One single span, that of 632 feet across 
the island, we'ighs alone 10,400 tons, which is equiva- 
lent to 16% tons to the linear foot. This was the 
first portion of the cantilevers to be erected, and it 
was therefore necessary to carry the load, during the 
erection, upon falsework. The ordinary timber work 
would have had to be designed in such massiveness, 
and there would have been such difficulty in providing 
suitable bearing surfaces for the steel work at the 
panel points, that the engineers decided to discard 
timber altogether, and design a special steel falsework, 
consisting of latticed towers and plate girders erected 
upon especially-prepared foundations. The steel work 
in this temporary structure weighed some 1,700 tons. 
We believe this was the first time that steel was em- 
ployed in work of this character, at least on such an 
extensive scale. After the span across the island had 
been completed, the arms of the cantilevers were built 
out from each end over the adjoining channels until 
half of each channel span had been completed. The 
anchor arms of the shore cantilevers were similarly 
erected upon steel falsework, and the channel arms 
then built out by overhang until they met the already- 
completed cantilevers projecting from the island. It 
should be noted that neither the east nor west chan- 
nel cantilever spans include the customary suspended 
span at the center, the arms of the cantilever being 
continuous until they meet at the center, where they 
are joined by a -rocker bent, which serves the double 
purpose of permitting horizontal movement of the 



223 

cantilevers, due to temperature changes, and of trans- 
ferring stresses, due to uneven loading from one arm 
to the other. 

The erecting of the cantilevers by overhang was 
done by means of two huge travelers, each 120 feet in 
height and weighing about 600 tons. Each traveler 
was built of riveted trusswork, and was in the form 
of a huge letter Z, the upper arm of the Z projecting 
forward beyond the finished cantilever, and the lower 
arm projecting inwardly on the finished portion of the 
cantilever, to which it is securely bolted. Heavy trol- 
leys, traveling upon the upper arm and carrying the 
upper blocks of the hoisting tackles, served to transfer 
the members out to the desired position for pinning 
or riveting in place. The bridge material, as it came 
from the shops, was assembled in storage yards at 
each end of the bridge. Here it was hoisted onto cars 
running on the complete structure, which carried it 
out to the desired position on the bridge. 

The heaviest tower post weighs 126,000 pounds, and 
has a section of 1,396 square inches. The heaviest bot- 
tom chord section measures 4 x 6 x 59 feet, has 1,120 
square inches pf cross-section, and weighs 240,000 
pounds. The heaviest Quebec Bridge chord section had 
less than 800 square inches of section. The heaviest 
top chord, 48 feet long, is composed of 20 nickel-steel 
eyebars 16 x 2% inches, equal to 680 square inches 
cross section. 

We are indebted to Mr. F. C. Kunz, Chief Engineer 
of the Pennsylvania Steel Company, and Mr. C. M. 
Ingersoll, Chief Engineer of the Department of Bridges, 
New York, for assistance in the preparation of the 
present article. 

• « 11 1 » 

The Soap-Nat Tree Seeds. 

At the beginning of the year 1905 the Hon. Mr. Kid- 
der, then United States consul at Algiers (Algeria), 
published a report on the soap tree industry. He 
described the tree as follows: "The Algerian soap tree 
originated from China, and has been propagated by 
seeds imported from that country. The name is given 
as Sapindus utilis. The tree is ornamental, and 
reaches a height of fifty feet. It begins to bear fruit 
when six years old. The wood is close grained, takes 
a good polish, and is admirably suitable for furniture. 
The average crop of a full-grown tree is about 200 
pounds of fruit. The average income from a tree is 
from $10 to $20 per year. The composition of the 
fruit consists in a nut-shaped hull in which is a seed. 
In the hull exists the saponaceous matter (saponine) 
in the proportion of 30 to 40 per cent of the bulk of 
the hull. This saponaceous principle is set free by the 
shredding of the hull and using it with water just as if 
it were a piece of soap. A beautiful lather is the 
result, and the cleansing qualities are such that there 
is no soap made by human process that can compare 
with them. For toilet purposes the same applies. 
No human skill can produce or approach that marvel- 
ous product of nature. The hull can also be made 
into a powder, and the powder into a cake, so as to 
make the use of it easier. It can also- be made into 
a liquid for hair wash, dentifrice, and various other 
preparations, and these various articles can be made 
by such simple process or processes, that in every 
household the commodity will become a source of econ- 
omy, of recreation, and of pleasure. 

"The seed has a kernel which contains a fixed oil in 
every respect preferable to the best imported olive 
oil, either for eatable or culinary purposes, and also 
for all kinds of industrial products in which the olive 
oil is used. The yield in oil of that kernel is twice the 
yield of the olive fruit; and when the production 
reaches an importance necessitating the use of the 
proper machinery, the oil will be produced as cheaply, 
If not more cheaply, than cottonseed oil. For a 'solid 
shortening' the delicious flavor of that oil will surpass 
anything ever produced. 

"As a meal for poultry and other animals' feed, the 
expressed product is excellent. The leaves of the soap- 
nut tree supply a fodder of unequaled value. 

"Medical authorities assert that the soap-nut may be 
used internally in cases of salivation, epilepsy, and as 
an expectorant. The seeds, pounded with water, are 
said to arrest a paroxysm of epilepsy. This fruit is 
"also recommended by native practitioners for the cure 
of chlorosis." 

The foregoing relates to the Algerian soap tree, the 
seed of which E. Moulie, a Southern perfumer, imported 
in 1905 and 1906 for free distribution, hut it applies 
equally well to the Florida soap tree. The discovery 
of a full-grown soap tree in Florida, owned by Mr. 
J. H. Livingston, of Ocala, Fla., was due to Mr, Moulie's 
publication of the report of the American consul re- 
ferred to. The tree also came originally from China, 
some seeds having been imported twenty-two years 
ago by the Rev. Benjamin Helm, who was a mission- 
ary in that country. Although these two species bear 
the same name, they are different varieties. The 
United States Department of Agriculture identified the 
American variety as Sapindus mtikorossi, and it is the 
seeds of this variety that Mr. Moulie is now gratuit- 
ously distributing to those who care to apply to him. 
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HOW TO CONSTRUCT A BALLOON.— THE MAKING, IN- 
FLATING AND SAILING OF GAS BALLOONS. 

BY B. COURTRIG-HT, AERONAUT ; MEMBER AERO SOCIETY OF 
GREAT BRITAIN. 

This article is, as its caption indicates, a practical 
treatise on the construction, inflation, and sailing of 
balloons, and it has been prepared for those whose 
knowledge of aeronautics and balloon making is lim- 
ited, and with the main object of elucidating, in plain 
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rarefied that the weight becomes equal, and here it 
will float. 

But it is not necessary, to confine ourselves to heated 
air for raising balloons. There are many gases which 
weigh less than air. Hydrogen is the lightest of all, 
with pure coal gas next in order. Pure hydrogen 
weighs but 0.005 pound per cubic foot, and coal gas 
about twice as much; so if a cubic foot of hydrogen 
weighs 0.005 pound and a cubic foot Of air weighs 
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greater, but this may be done without making the 
machine eight times heavier than before, in fact we 
increase the surface only four times, and therefore save 
fifty per cent in its construction. 

The table herewith gives the diameters, surfaces, 
capacities, and ascensive power in feet of balloons 
inflated with hydrogen or coal gas. 

The next consideration is the material of which 
balloons are made. Silk is the lightest and strongest, 





A London Factory. Examining the Gas Bag Before Shipment. 



English, the elementary principles of aeronautics, 
which to many have been enveloped in a haze of mys- 
tery. During the past few years many novices have 
entered the field of aeronautics; and with the founding 
of societies and aero clubs, the present seems a most 
opportune time for such an article to make its appear- 
ance. Compared with other sciences, aeronautics has 
been retarded by a lack of information on the sub- 
ject. Since the discovery of the balloon in 1783, a 
number of books on aeronautics have appeared, but 
none, to the writer's knowledge, giving full and com- 
plete instructions on the construction and operation 
of practical aeronautical machinery, excepting, pos- 
sibly, John Wise's book (which is very old), and 
Moedebeck's "Pocket-Book of Aeronautics," which book 
is more for the use of the experienced aeronaut than 
for the amateur. 

It is a well-known fact that when a body is immersed 
in any fluid, if its weight be less than an equal bulk 
of the fluid, it will rise to the surface; but if heavier, 
it will sink; and if equal, it will remain in the place 
where it is left. For this reason smoke ascends in 
the atmosphere, and heated air in that which is colder. 
Upon this simple principle depends the whole theory of 
the balloon. 

By heating a quantity of air to about 500 deg. F., we 
double its bulk when the thermometer stands at 54 
deg. in the' open air, and in the same proportion we 
diminish its weight; and if such a quantity of this 
heated air be inclosed in a bag, and an equal bulk of 
common air weighs more than the bag with the air 
contained in it, both the air and the bag will rise in 
the atmosphere, and continue to do so, until they 
arrive at a place where the external air is naturally so 



0.075 pound, a cubic foot of hydrogen will lift 0.07 
pound, and 1,000 cubic feet will lift 70 pounds; 1,000 
cubic feet of coal gas, about 35 pounds. 

It is necessary that balloons should be made to weigh 
as little as possible. On this account the form be- 
comes an object of some consideration. A spherical 
form has been mathematically demonstrated to be the 









Ascensive Powers. 


Diameters. 


Surfaces. 


Capacities. 






Hydrogen. 


Coal Gas. 


24 


1810 


7238 


452 


253 


25 


1963 


8181 


511 


286 


26 


2124 


92U3 


575 


322 


27 


2290 


10306 


644 


360 


28 


2463 


11494 


718 


402 


29 


2642 


12770 


798 


447 


30 


2827 


14137 


884 


495 


31 


3019 


15598 


975 


540 


32 


3217 


17157 


1072 


600 


33 


3421 


18817 


1176 


658 


34 


3630 


20580 


1286 


720 


35 


3848 


22449 


1403 


789 


36 


4070 


24430 


1527 


854 


37 


4301 


26522 


1658 


928 


38 


4536 


28731 


1796 


1000 


39 


4778 


31060 


1942 


1087 


40 


5026 


33510 


2094 


1175 


45 


6362 


47713 


2982 


1560 


48 


7210 


58000 


3975 


2030 


50 


7854 


65450 


4091 


2290 


55 


9503 


87114 


5445 


3049 


80 


11310 


113098 


7069 


3955 


65 


13273 


143794 


8987 


5043 


70 


15394 


179595 


11225 


6286 



best, having a greater capacity under a smaller surface 
than any other, and this holds good whether the bal- 
loon be large or small. The cubical contents of a 
sphere, or any other form of which balloons and air- 
ships are made, increase much faster than their sur- 
faces. Suppose we increase the capacity of a balloon 
eight times; the tendency to rise will be eight times 
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but cotton has largely taken its place for reasons of 
economy and for the fact that its surface is less easily 
charged with static electricity. A cotton balloon, say 
from 36 to 40 feet diameter, with its car, net, etc., 
would weigh about 40u pounds, while a silk one of the 
same size would weigh about one-half as much. 
Although other kinds of silk will do, pongee is the 
best. It is very strong and light and takes varnish 
well. However, the writer has always preferred to use 
fine half -bleached muslin or cambric. It is cheap and 
is sold in any lengths, and varies from one to three 
yards in width. Other material than silk or muslin 
is unfit for ordinary gas balloons. 

Before any of the material is cut to form the gores 
it must be varnished three or four times with a spe- 
cial varnish invented by John Wise, the great Ameri- 
can aeronaut, made in the following way: Take an 
iron or copper kettle of 15 or 16 gallons capacity, and 
half fill it with pure linseed oil. The boiled oil that 
one buys from paint dealers is not fit for the purpose. 
Place the oil over a fire, and let it heat slowly to a 
degree at which it will char a piece of wood when 
immersed in it. At this point it will foam and emit 
vapor, and if not well secured from the air will burst 
into flame. This can be prevented by placing a tight 
cover with a small airhole in it on the kettle. This 
will keep the air from it, and the boiling can be kept 
up for an hour or more without any danger of its 
catching fire. When sufficiently done it will be very 
thick and stringy and of a dark red. Upon cooling it 
will get almost as hard as rubber, but it must be 
thinned with turpentine as soon as it has cooled enough 
to stand it. When cooled it is very elastic, more so 
than India rubber. It improves by keeping, and if 
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In an English Balloon Factory. Cutting the Cloth Into Properly Shaped Segments. 
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placed in a glass vessel so that the light can get to 
it, it will settle, separate the pure part from the black 
carbonaceous matter. It will dry in the sun in five or 
six hours, and requires no driers. It will take about 
25 or 30 gallons of it diluted with turpentine to varnish 
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applied in three or four coats makes a far tighter en- 
velope than if applied in one or two, for the pores left 
in the first coat are not all covered by the second, and 
the pores in the second are not all covered by the third, 
and so on. Having varnished the material, it must be 
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seventeen cross lines as in Fig. 3. At each cross line 
in both figures there is affixed a natural sine. Now, 
whatever the width (EF or MN) of the half gore may 
be, it must be multiplied by each one of these natural 
sines, which will give the length of the line of each 
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Knitting the Net Which Covers the Balloon. 



a balloon of 30 feet diameter, according to the number 
of coats applied. 

The writer made a small cotton balloon in August, 
1904, coated with this varnish. It was used but three 
times and then stored away in a large box, where it 
has remained for over three 
years without showing the 
slightest symptoms of sponta- 
neous combustion and very lit- 
tle adhesiveness. In Europe 
many aeronauts still use the 
old preparation (Arnoul's) — 
mixing litharge, umber, or 
birdlime, etc., with the linseed 
oil, which causes stickiness at 
high temperatures, demands 
constant inspection when in 
storage, and is liable to spon- 
taneous combustion. 

Of late years balloon cloth 
has been varnished by machin- 
ery. The machine is very sim- 
ple, and can be made by the 
aeronaut himself. Fig. 1 shows 
one form of a machine. The 
cloth unwinds from a roller, 
and is drawn through the var- 
nish in the tub under another 
roller. It then passes over and 
under a series of blades or 
scrapers which remove the sur- 
plus varnish. After passing 
the scrapers it winds on a third 
roller, and is then unwound 
and hung up to dry. When dry 
it is run through the machine 
again. This is done three or 
four times, and it will be seen 
that the cloth, after the first 
coat, receives two coats at a 
time, pne on each side. Therefore, if the cloth is run 
through three times it receives five very thin coats. 
This saves much labor, makes a very light and gas- 
tight bag, and is far superior to a hand-varnished bal- 
loon. To varnish the material by hand, it is hung up 
by one edge or 
stretched on a 
frame and the var- 
nish is applied with 
a brush. The coat- 
ings should be put 
on very thin and 
should be well 
brushed or spread, 
so as to close the 
pores of the cloth. 
It is well to keep 
in mind that the 
cloth holds the var- 
nish and the var- 
nish holds the gas, 
therefore great care 
should be taken in 
its application. If 
applied in thick 
and uneven layers 
it gets porous, and 
does not produce 'a 
very impervious or 
light-weight envel- 
ope. The same 
amount of varnish 



cut out into properly shaped segments or gores to 
form the bag. This is done in the following manner: 
The piece intended for a pattern gore is divided into 
four equal parts by having a line drawn through its 
middle in length and one across the middle in width. 




Inflating: a Balloon, Showing the Anchor and the Arrangement of Ballast Bags. 



Take any one of these quarters, and divide it into 
thirty equal parts as shown in Fig. 2. This makes 
twenty-nine cross lines to the quarter. If the balloon 
is to be a small one (say less than 29 feet diameter) 
divide the quarter into eighteen equal parts, making 




Ascent of a Military 
Balloon. 



Looking Down at a Bed of Clouds from the Car 
of a Balloon. 
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division where the curve is to cut it. For example, 
line OP is equal to 0.86603 times EF, and line AB is 
equal to 0.81915 times MN. But a much quicker and 
better method to find the points where the curve is to 
cut the cross lines is as follows: Take a piece of 
wood, like a common ruler, 
which in length is equal to EF 
or MN. Divide this into ten 
equal parts and each part into 
tenths, which will make tenths 
and hundredths. Now the 
length of the first line above 
EF will be well over ninety- 
nine hundredths; the next line 
will be still over ninety-nine 
hundredths. The last line will 
be five-hundredths and a little 
over. The same rule applies 
to Fig. 3. After finding the 
point on the lines, draw the 
curve. By folding the pattern 
you can easily cut the other 
quarters of the gore into the 
same shape. A certain number 
of these gores (according to 
the diameter of the balloon) 
sewed together will make a 
sphere. Most aeronauts, espe- 
cially the French, prefer the 
shape shown in Fig. 4. The 
neck, or tail as it is sometimes 
called, which is large enough 
for a person to pass in and out, 
as it is sometimes necessary to 
go inside the balloon, is made 
apart from the balloon and 
afterward sewed on. 

The gores having been var- 
nished and cut out are now 
ready for sewing together on 
the machine. Hand sewing will do, but the machine 
does the work better and quicker. The edges should 
overlap each other at least an inch and be sewed with 
a double stitch, and care must be taken not to pucker 
the seams. After the seams are sewed- they must be 

varnished on both 
sides to stop up 
the needle holes. 
The easiest way to 
varnish the seams 
is to sew the gores 
into sections. Sup- 
pose there are 
forty-two gores ; 
sew the gores into 
three sections, 
making fourteen 
gores to the sec- 
tion. Varnish the 
seams and sew the 
sections together, 
and then varnish 
the three seam? 
thus made. The 
cloth should be 
double for about 
six square yards at 
the top of the bag 
where the valve is 
to be and where 
the strain will 
be the greatest. 
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The size of the valve is governed by the size of the 
balloon. A balloon of a diameter less than 30 feet 
should have a valve with an opening of about 8 inches 
in diameter. Large balloons, say from 30 to 60 feet 
diameter, should have a valve twice this size. Some 
very large balloons have two or three, but one is all 
that is necessary in an ordinary balloon. There are 
many forms of balloon valves: clapper valves, rubber 
valves, tube valves, and plate valves. The simplest 
and one of the most efficient valves is shown in Fig, 5. 
It can be made in any, size suitable for the balloon to 
be used. In order to have an 8-inch opening, two 
smoothly-planed wooden plates, 2 feet in diameter and 
about ";^ inch in thickness, are used. On their inside 
surfaces is glued a layer of chamois skin, or other 
suitable leather, which should project an inch over the 
edge of each plate to protect the cloth of the balloon. 
When the plates are made and the leather glued on, 
they are screwed together to hold them in place while 
the 8-inch hole is cut through the center. This hole 
may be round or square to suit the aeronaut. The 
opening is closed by a wooden clapper attached to the 
inside plate by light brass hinges. This clapper should 
have its surface next to the plate covered with leather. 
The clapper can be held shut by either of the two 
methods shown in the illustration. A brass ring is 
attached to the clapper, from which the valve cord pro- 
ceeds down through the neck into the car. When the 
valve is completed, the plate with the clapper attached 
is placed inside the gas 
bag at its top and the 
other on the outside; 
they are then screwed 
together, the cloth be- 
ing clasped between the 
two. The cloth in the 
opening is then cut out, 
making a free communi- 
cation for the gas t o 
escape when the clapper 
is drawn open. After 
the valve is placed in 
the balloon there should 
be two cleats sewed on 
the inside plate to keep 
the wood from warping. 
There should also be 
a strong cord of the 
right length fastened 
to the clapper and then 
to the plate, to prevent 
the clapper from open- 
ing farther than neces- 
sary when the aeronaut 
pulls the valve line. 

Where the neck joins 
the main gas bag there 
Should be placed a neck 
or tail valve. This 
valve may be made on 
the same principle as 
the main or maneuver- 
ing valve at the top of 
the balloon, only it 
should open outward 
under a slight pressure. 
This valve will avert 
the outflow of gas due 
to the wind pressure 
against the balloon's 
sides during inflation, 
and should the balloon 
meet with sudden gusts 

of wind when in the air. It also retards diffusion. 
When the envelope is finished and the valve properly 
placed, it should be filled half or two-thirds full of 
air to test its perfection. This is usually done by a 
blowing machine, but ordinary blacksmiths' bellows 
will answer the purpose. The balloon thus filled should > 
be left for a day or two; and if it seems insufficiently 
tight, the application of a very thin coat of varnish 
will produce a good result. 

The network to cover the balloon is usually made 
of cotton seine twine, which is very soft and elastic 
and well adapted to the purpose. Its strength gov- 
erns the size of the meshes of the net; the lighter 
the twine, the smaller the meshes should be. The net 
should cover at least two-thirds of the gas bag. Before 
beginning the construction of the net, we must first 
decide on the size an u number of meshes around the 
equator of the balloon. We must then draw on paper, 
in the following manner, a diagram of a segment of 
meshes, extending from the equator to the valve rim: 
The width of a" mesh at the equator of the balloon 
determines the width of the mesh segment, or gore, 
to be drawn and used as a guidp, .Suppose the width 
of the meshes at the equator is x inches, then the 
greatest width of the gore should be x inches. Taking 
this width as a basis, and employing the scale given 
in Fig. 2, we can obtain a pattern mesh gore and 
draw in the meshes, making them twice as long as 
wide, and from this we can determine the lengths of 



the sides for the purpose of knitting. (See Fig. 6.) 
The knitting is best begun at the equator, and the 
first three or four rows of meshes will practically be 
the same size. The rest will gradually grow smaller 
until within about six feet of the valve, where they 
become so small that it is best to make them five or 
six times as long as wide, which alters them from 
a diamond shape to a much longer diagonal. The end 
cords of the meshes are provided with loops and 
strung on a rope rim, which must fit tightly around, 
a groove in the valve pin. The net-may be made tor 
come down considerably below the equator by simply 
adding a few more rows of meshes to the lower portion 
of it. From the lower edge of the net proceed the 
cords to which the car is suspended. This part of 
the net is called the suspending net, and may be made, 
in any shape to suit the fancy of the aeronaut. On.e. 
style of suspending net is shown in Fig. 6. The sus- 
pending-net lines meet in a circle some eight or ten 
feet beneath the balloon, and are fastened to togg les 
on the concentrating hoop, which hoop is made of very 
tough wood. 

There are different forms of cars. The square ones 
are usually preferred to the round. The one-inch ropes 
by which the car is hung from toggles fastened to the 
hoop, are worked in with the wickerwork of the car, 
going down its side, across the bottom, and up the 
other side. 

The balloon is now ready for service; but to make 
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Fig. 2. 

The method of shaping the segments of cloth 
for the balloon. 





Fig. 5a; — Upper side of a balloon valve. 



Fig. 4.— A form of balloon 
generally favored by aero- 
nauts. 

HOW TO CONSTRUCT A BALLOON. 



it ascend it must be inflated with hydrogen or coal 
gas. Hydrogen is the lightest gas known and there- 
fore is best suited for balloons, but its production 
is very expensive. Hence coal gas, which is much 
cheaper, has almost entirely taken its place. Fairly 
good coal gas can be obtained in large quantities, and 
most gas companies are usually glad to supply the 
aeronaut with any number of cubic feet he may 
require. 

Many kinds of hydrogen-gas generators have been 
invented and used by aeronauts, but the simplest and 
cheapest form of generator is the employment of four 
large wooden tanks of 270 gallons each for retorts. 
Each one must contain 140 gallons of pure water and 
250 pounds of iron turnings or small pieces of zinc. 
Into each of these retorts 288 pounds of sulphuric acid 
must be poured at once. The four retorts together 
will produce 5,000 cubic feet or more; one retort, about 
1,200 cubic feet. As many of the retorts may be put 
in operation as the aeronaut chooses. By emptying 
and refilling the generators, a balloon can be inflated 
in a few hours. The gas should be run through a 
head of ice water of about fifteen inches in depth con- 
tained in a cooling tub. There should also be a peck 
of lime dissolved in the water to absorb any impuri- 
ties which might otherwise pass into the balloon. To 
carry the gas from the retorts to the cooling tub, 
three-inch tin tubes are sufficient. The cooling tub 
should hold at least 150 gallons of water, and be of 



a shape which will receive a hogshead, with its under 
end open, into it, with space enough between it and 
the inside of the tube for the gas pipe to pass down 
between them and its recurve terminate under the 
inverted hogshead. The tube which carries the gas 
from the cooling tub is five inches in diameter. From 
this main tube to the balloon the gas passes through a 
hose made of strong muslin rendered gas-tight with 
balloon varnish. 

The spot which has been selected for the ascension 
has a circle of the same circumference as that of 
the balloon's equator drawn upon it. The gas hose 
has its end at the center of this circle. The neck of 
the gas bag is then connected to the hose, and the 
balloon is spread out in regular folds circling its entire 
area, having the valve on top in the center. The net 
is then attached to the valve rim, and stretched evenly 
in every direction. Sand bags should be hooked to 
the outer edge of the net, to keep it in place while 
the balloon is being inflated. The gas is then turned 
on. The sand bags must be adjusted so as to keep 
the valve in the center as the balloon fills, and should 
be hooked in the same row of meshes all the way 
round the net. The- balloon must not be allowed to 
rise faster than necessary to allow space for the 
inflowing gas, yet it must not be held down too tightly. 
There should be a man to every five sand bags, watch- 
ing them closely and shifting them when necessary. 
When the last meshes on the lower edge of the net 

are reached, the sand 
bags may be fixed to 
temporary ropes, which 
will allow the balloon to 
rise above the ground, 
in order to make at- 
tachments to the car, 
which must be over- 
loaded with ballast. 
• The gas hose is then 
disconnected, the tempo- 
rary ropes removed, 
and the aeronaut climbs 
into the car, taking in 
his instruments, etc. 

The men who have 
taken the place of the 
sand bags on the outer 
edge of the net walk in 
slowly toward the car, 
and when it is reached, 
release the net ropes. 
The balloon then stands 
erect, but the large 
quantity of ballast in 
the car will not permit 
it to ascend. Therefore, 
two or three persons 
take hold of the sides 
of the car, while the 
aeronaut empties out 
enough ballast to give 
the machine a good as- 
cending power. The 
aeronaut then orders all 
to let go, and the bal- 
loon sails away. Of 
course, things do not 
proceed so smoothly un- 
der a strong wind; but 
the beginner should 
never attempt te make 
an ascension during a 
storm or in a high 
Wind. Serious results might happen even to the experi- 
enced aeronaut. 

The anchor or grapnel is an important equipment of 
a balloon. Anchors are of different shapesand sizes, but 
in every case they should be of good steel or wrought 
iron and have sharp prongs. The anchor rope must be 
very strong, and its length governed by the size of 
the balloon. Every aeronaut should carry a guide or 
drag rope, a heavy rope 200 feet or more in length, 
which is allowed to hang over the edge of the car from 
the start. When *he distance from the earth is less 
than the length of this guide rope, the rope begins 
to drag. Being thus relieved of the weight of the 
part of the rope which is on the ground, the balloon 
automatically stops in its descent, and floats along at 
a lower altitude. 

The common instruments used in ballooning are the 
barometer, thermometer, and an index of rising and 
falling. This index is a light ribbon about a foot long 
fastened to the end of a stick, which projects from the 
side of the car. When the balloon ascends the ribbon 
bangs straight down, and when it descends the ribbon 
coils upward. A compass and map should always be 
carried alonr, to enable the aeronaut to tell the direc- 
tion he is sailing and his whereabouts. By using a 
%-inch rope from 800 to 1,000 feet in length with light 
ribbons tied to it, one at its lower end, another 100 
feet higher up, a third another 100 feet higher, and so 
on, the aeronaut can tell the direction of a current he 




Fig. 6. — A mesh gore and pattern of 
suspension net. 
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may be descending into some time before he reaches 
it, a knowledge which may be very important. In 
Europe there has been invented an instrument called 
a statoscope, which is being much used by aeronauts. 
It is so sensitive to changes of pressure as to indicate 
a rise or fall of nine or ten feet in a second, and there- 
fore of great assistance in knowing when ballast is 
to be thrown out. 

To make a good landing in bad weather is a difficult 
task, especially if the aeronaut is a novice. It re- 
quires a great deal of experience and skill, and can be 
learned only from practice. However, a few sugges- 
tions may be helpful. If the ballast has all been used, 
it will be impossible for the aeronaut to control the 
balloon's descent to any degree. If some woods be in 
the way he should not become alarmed, for the car will 
rebound the moment it strikes the branches of the 
trees, and will bounce along without any unpleasant 
consequences to the aeronaut, and at the first clear spot 
he can land. If the balloon comes down on a small 
lake or river, the car will sink only a few inches in 
the water, and if there is enough wind it will soon 
reach shore, the gas bag acting as a sail. The balloon 
may be provided with a rip cord, which with a quick 
jerk will rip a great slit in the envelope, emptying It 
almost instantly. This cord is generally fastened 
securely to the outside of the balloon at a point a little 
above the equator; from here it is run up about twelve 
feet, where it enters the balloon; and at this entrance 
it must be secured by cementing a piece of varnished 
silk over the opening to make it gas-tight. From this 
point the cord proceeds down through the neck of the 
balloon into the car. The valve cord and rip cord 
should be of different colors, so that no mistake may 
occur in their use. 

When the aeronaut has landed and the gas is being 
discharged from the valve, he should not leave the car 
until the balloon is nearly empty. When the balloon 
is emptied and the net taken off, it is rolled up and put 
into a canvas bag, which should always be carried 
along. By following the above instructions, any per- 
son with ordinary ingenuity should be able to build 




THE EVER-SHIFTING EYEBALL— SOME NEW EXPERI- 
MENTS AND SOME NEW CONCLUSIONS. 

BY J. P. SPRINGER. 

There is probably no subject of research in the en- 
tire field of physiological psychology more promising 
than the relations of the eye to the mind. A number 
of American workers, as, for instance, Dodge at Wes- 




The Eye, Vertical Section. 

1. The levator muscle of the eyelid. 2. Superior oblique muscle. 8. 
Inferior rectus muscle, n. Optic nerve, which spreads out inter- 
nally to form the retina, n', n'. v. Vitreous humor. 2, 2. 
Ciliaryprocesses. I. Lens. p. The anterior cham- 
ber, c. Cornea, i. Iris. 



leyan University, Stratton at Johns Hopkins, and 
Judd at Yale, are investigating along this line. It is 
the purpose of this article to deal with certain simple, 
yet important, experiments in connection with visual 
psychology. In order to understand them clearly, how- 
ever, it will be well to have certain technical matters 
plainly before the mind. 




that the center of interest Is a point, the claim being 
that it is always an appreciable area. 

Prof. Raymond Dodge maintains these results in a 
recent monograph. He claims that at no time is the 
globe of the eye quiescent in its socket. And in this 
he is supported by other investigators. In proof of 
incessant motion of the eyeball relatively to its socket, 
Prof, Dodge cites a very simple experiment, which re- 
quires practically no apparatus. By viewing a very 
bright object intently for a time, we may perceive an 
after-image of the object upon fixing the attention 
upon, say a white piece of paper. Suppose now we ob- 
serve intently a wedge-shaped white-hot piece of metal. 
This will give rise to a definite after-image. Such an 
image is formed upon a certain definite portion of the 
retinal surface. In fact, the various portions of the 
glowing object have stimulated certain definite ele- 
ments of the retina. Thus, the point of the wedge has 
set in vibration a certain limited number of the min- 
ute retinal elements. And, let it be carefully observed, 
these elements will remain — at least approximately — 
the same throughout any rotations of the globe of the 
eye during the persistence of the after-image. Sup- 
pose now we make some small ink mark upon a piece 
of cross-section paper, and fix our attention upon this 
mark. At the first instant of fixation of attention up- 
on the mark, the after-image will be seen occupying a 
certain position relative to the fixation mark on the 
paper. But as we continue our effort to fixate the 
mark, we shall observe that the after-image is never 
still relatively to the . fixation mark. As the location 
of the after-image on the retina is fixed, this apparent 
relative motion of the wedge point on the paper can 
mean nothing else than that the image of the fixation 
point has a movement over the retinal surface. That 
is to say, there is a continual movement of the globe 
of the eye during the fixation effort. 

It has seemed desirable to measure these fixation 
movements of the eyeball. And, as Prof. Dodge points 
out, this after-image method would be excellent for 
this purpose, if it were not for the subjective effects 
of the experiment interfering with the accuracy of the 
measurements. These effects are two. In the first 
place, the subject of the experiment notices the change 




Experiment Suggesting the Part Played by the 
Neck Muscles. 



The Moving Image of the Fixation Point. 
EXPERIMENTS IN VISUAL FIXATION. 



Experiment to Show That the Eye Does Not 
Remain Quiescent. 



a balloon and ascend with it. The cost is not as much 
as is generally imagined. A cotton balloon, say 40 
feet in diameter, with all necessary fixtures, should 
not cost over $300 to make and inflate with coal gas. 
Of course, a silk one would cost more. A surprising 
number of present-day aeronauts have no practical 
knowledge of balloon construction. They leave this 
matter to regular balloon-makers, who receive a hand- 
some remuneration for their work, some manufacturers 
receiving as much as $2,000 for a machine that did not 
cost them over $800 or $900 to make. 

In the United States, a favorable country for aero- 
nautics, the amateur who goes up in a balloon is gen- 
erally looked upon as a reckless and daring person. 
This is because the public thinks only of the so-called 
dangers and perils of ballooning, and is ignorant of 
the great pleasures and of the irresistible attraction 
which holds those who have once made an ascent. To- 
day the world's most promising and fascinating prob- 
lem is the navigation of the air; and let us hope that 
in the near future the airship will be as common as 
the automobile. In the meanwhile, let us put the old 
round balloon to some good use; invent some means of 
rising and descending at will, without loss of gas or 
ballast, and a trip can be made to the pole or around 
the world. 



A duplicate of the Farman prize-winning aeroplane, 
fitted with the regular Antoinette 50-horse-power 
water-cooled motor or with an air-cooled Renault or 
R. E. P. engine if the purchaser prefers "it,, can now 
be had in England for $6,000, or in America for $8,400, 
which includes the import duty of 40 per cent ad 
Valorem. 



The globe of the eye is the spherical body shown in 
the accompanying section. In reality, this globe is 
hollow, its interior surface to the rear being covered 
with an expansion of the optic nerve. This is the 
retina, n, which receives in its rods and cones the 
images of the external world. A horizontal ray of 
light entering from the front would meet the retina in 
its so-called yellow spot. This has been said to be the 
region of clearest vision. At its center is the depres- 
sion termed the fovea centralis. In the center of the 
retina there are no, or very few, rods — cones alone 
appearing. The front of the globe consists of a 
translucent substance, c, called the cornea. There are, 
of course, many other details, but our space is limited. 

The globe of the eye is capable of several possible 
rotational motions. The point within, however, which 
does not participate in any of these movements is the 
"center of rotation." The line drawn from this center 
of rotation to an assumed point of interest upon the 
object of visual attention has been called the "line of 
regard." 

The older psychologists assumed that this "line of 
regard" intersected the retina in a fixed point in the 
fovea — the necessary movement to secure this being 
accomplished by the rolling of the eyeball. They also 
assumed that there was possible a point of regard, 
which could be maintained for a time. These assump- 
tions are now challenged upon experimental grounds. 
It is now denied that it is necessary in fixation that a 
particular point of the center of the retina should be 
brought to the line of regard; in fact, it is denied that 
any part of the fovea is necessary to fixation. This 
is a conclusion of considerable importance, but which 
we cannot at this time consider. Besides, it is denied 



of position of the after-image relatively to the fixation 
mark, and endeavors to correct it. Thus the move- 
ment to be measured is checked, and the globe of the 
eye makes but a part of the excursion it would make 
under other conditions. In the second place, there is 
a tendency on the part of the subject to abandon the 
fixation mark, and to fix the attention upon some part 
of the after-image. This causes a shift of the eyeball, 
but it is not a shift due to the effort to fixate the mark. 
These two tendencies operate contrary to each other. 
But this mutual compensation is not sufficiently per- 
fect to eliminate the irregularities. So another method 
of measurement had to be adopted. However, experi- 
menting with this after-image method, Prof. Dodge 
found that his own movement of the eyeball was about 
ten minutes of angular measurement. 

These fixation movements of the globe of the eye 
are (except perhaps to a very. small extent) below the 
threshold of consciousness. They are therefore not 
under direct control. And besides, they are compli- 
cated with other eye movements. 

Thus any movement of the head will — if the eye re- 
mains quiescent in its orbit— carry the globe of the 
eye with it. This would not be a fixation movement. 
However, some motions of the body are compensated 
for by involuntary movements of the eyeball, others 
are not. Thus, there is such co-ordination between 
the eyes and the head, that it has been found impos- 
sible to move the head and keep the eyes relatively 
quiescent — unless indeed the eyes are strongly con- 
verged. Thus, the head may be moved back and forth, 
through quite an arc and with a very fair degree of 
rapidity, while reading, without seriously blurring the 
print. This is a compensatory movement, and is not 
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a voluntary one, for the reason that the compensation 
is taking place with considerable rapidity, whereas it 
is known that to get a voluntary movement in re- 
sponse to the changes going on — that is, a reaction — 
requires more time. Again, suppose a hit of reading 
matter to he attached to a light rod, and the rod held 
between the teeth in suitable position to afford oppor- 
tunity to read. Then let the head be moved hack and 
forth. The effort to read is attended with difficulty, 
or even becomes impossible. If the eye remained 
quiescent in its orbit, this difficulty should not arise, 
inasmuch as head and reading matter retain their 
relative positions. These movements of the eyes in 
their sockets in response to movements of the head are 
probably associated with movements of the neck 
muscles. For, if the subject be placed in a revolving 
chair, and so arranged that the chair may be swung 
rapidly back and forth without moving the head rela- 
tively to the body, and an attempt be made to read a 
bit of printed matter attached to some fixed object and 
at a suitable distance, it will be found that blurring 
occurs. 

These experiments suggest that all fixation move- 
ments — whether large or small — are due to efforts in 
compensation of bodily movements. With the utmost 
effort, however, to restrain the body and fixate the eye, 
it is found by using refined methods of detection that 
minute fixation movements still occur. To what can 
these be due? If, as just suggested, they are due to 
compensations for bodily movements, then these bodily 
movements are apparently quite minute. In invest! 



interval following the supposed somatic movement. If 
then, through instrumental investigation, proximate 
and simultaneous photographic time records be made 
both of the bodily and fixation movements, the fixa- 
tion movements should continually be subsequent to 
the bodily ones. 

Again, with objects of regard (say incandescent fig- 
ures) having the same shape but differing in size, the 
completeness of relief from fatigue afforded by a slight 
shifting would be greater the smaller the object. With 
the larger objects, then, the full movement to secure 
relief would be larger in amplitude, and would seem 
to persist for a longer time. By using different-sized 
similar objects, and measuring amplitude and time o£ 
the fixation oscillations, it would seem possible to se- 
cure confirmation or refutation. 

The experiments here described are not, by any 
means, to be regarded as representing the extent of 
Prof. Dodge's investigation. They are really prelimi- 
naries to an elaborate experimental inquiry. But 
simple as they are, they do establish the points for 
which they are cited. And as such they are recom- 
mended as simple means by which one may convince 
himself of highly important truths. 



NEW TYPES OF LIFEBELTS. 

BY OUR ENGLISH CORRESPONDENT. 

The ordinary type of lifebelt possesses the disad- 
vantage that unless correctly donned, the wearer's 
equilibrium is in serious danger of being upset when 



Transatlantic Steam Navigation Company at Havre be- 
fore numerous interested government and other offi- 
cials, including representatives of the British Admiral- 
ty and Commander Gibbons, the United States naval 
attache at Portsmouth. On this occasion the inventor 
demonstrated the ease and rapidity with which the 
belt can be assumed, and the impossibility of the wear- 
er's vertical position in the water being in any way 
disturbed or threatened. Owing to the position of the 
belt across the chest and back, the wearer's head was 
kept several inches above the water. Even if one 
should become unconscious through exhaustion, it 
would be almost impossible to be drowned, for when 
floating on the back or face, either of the two cushions 
will keep the head well above the water. 

The second belt is the invention of Mr. Schwab, of 
London, and is called by him the "balloon waistcoat." 
In appearance the garment is an ordinary waistcoat, 
but it is lined with a bag of waterproof material, 
which surrounds the body and is inflated by blowing 
through a rubber tube. The bag can be inflated in 
about three minutes. Like the Focketyn belt, the 
balloon waistcoat has the great advantage, over the 
ordinary cork jacket, of lifting the upper part of the 
body out of water, so that the arms have perfect free- 
dom of motion. Consequently, the wearer can readily 
seize floating wreckage or a buoy or line that is 
thrown to him, or swim toward safety. 

Mr. Schwab has been successful in solving one great 
problem which confronts inventors — the attracting of 
publicity. He recently flung himself into the lake of a 





The Schwab Waistcoat Inflated. 





The Focketyn Lifebelt and Helmet. 



Fastening the Waistcoat After Inflation. 
NEW TYPES OF LIFEBELTS. 



Walking Ashore After the Experiment. 



gating this subject with suitable apparatus, it has 
been found that certain movements tallied with the 
pulse, others seemed to be due to breathing move- 
ments, and so on. The circulation of the blood — to 
say nothing of respiration — no doubt causes minute 
movements of the head and neck, and these in turn 
occasion infinitesimal corrective motions of the globe 
of the eye. Again, the numerous opposed muscular at- 
tachments at various points in the body are, generally 
speaking, no doubt in a continual oscillation, also re- 
quiring incessant compensation. 

Now, although these fixation movements, may very 
properly be said to he involuntary, and not subject to 
a conscious will, still, at the same time, their auto- 
matic occurrence in response to the press of conditions 
implies a subconscious (or unconscious) motive. Prof. 
Dodge suggests as one of the possible physiological 
motives that of retinal fatigue. Thus, whether the 
object of regard consist of a mere point or a surface, 
the image formed on the retina would tend to tire the 
elements concerned, and relief would be experienced 
by a shifting of the image over the retinal surface. 
There would thus exist a possible motive for a move- 
ment of the eyeball to accomplish this shifting of the 
image. 

It would seem that this hypothesis might he tested in 
two ways. First, consider the retinal element A, sup- 
posing it to have just been brought under stimulation 
by some somatic movement. If the fatiguing of A is to 
afford a motive for a displacement of the globe of the 
eye, then that fatiguing must occur after a real time 



in the water. Recently a series of demonstrations have 
been carried out in Europe by the Societe Civile pour 
l'Eploitation des Appareils et Engines de "Sauvetage 
l'lnsubmersihle" of Antwerp with the lifebelt invented 
by Mr. Jack Focketyn of that city, which while of 
simple design is so arranged that the wearer's head 
must always he kept above the water. As may be 
seen from the accompanying illustration, the device 
comprises two buoyant cushions, one resting on the 
chest, and the other across the upper part of the back, 
connected together by straps passing over either 
shoulder and a strap round the waist. The belt can 
be put on or taken off in three seconds. Its total 
weight is between 6% and 7 pounds. 

In connection with the lifebelt proper the inventor 
has devised a special helmet resembling a Russian 
cap, fixed to the head by a strap passing under the 
chin, and provided with a flap at the hack to drop 
over the neck as a protection from the heat of the 
sun, etc. In the front of this cap is carried a small 
electric lamp fitted with a powerful reflector, charged 
from a small battery of from three to four hours' 
capacity. The light thus projected can he seen at sea 
for a distance of some 400 or 500 yards, and is of great 
utility in assisting the rescue of persons at night. 
Moreover, owing to the position of the lifebelt, both 
the arms and legs are left entirely free and unen- 
cumbered, so that the wearer can either keep himself 
afloat or assist himself by swimming if desired. 

An interesting demonstration was recently carried 
out with the apparatus in the basins of the French 



London park. When a rescue reached the supposed 
suicide, they found him reading and smoking a cigar. 



The Current Supplement. 

South America, especially the Argentine Republic, 
has been the scene of many remarkable railroad engi- 
neering feats for the provision of communication be- 
tween difficult and inaccessible districts, more par- 
ticularly among the Andes. One of these remarkable 
undertakings is described in an article of the current 
Supplement, No. 1682, under the title "A South Amer- 
ican Aerial Rope Railroad." Some possible develop- 
ments of the gas engine are forecast. Mr. Harry 
W. Perry writes on the motor buses of New York and 
Philadelphia. Another automobile article of interest 
is that which describes the tests made by the French 
War Department with automobile trucks. Mr. R. G. 
Skerrett's astonishing letter on the submarine boat 
affair, which is now occupying the attention of Con- 
gress, is brought to an end. Mr. Edward W. Parker's 
instructive paper on the coal briquetting industry in 
the United States is brought to a conclusion. Some 
recent developments in freight steamship design are 
described. Details of Julliot's airship are given. Mr. 
H. W. Pearson's remarkable paper on the Basis for a 
New Geology is continued. The very striking article 
describing the theory of the Origin of Suns and Nebu- 
lae, submitted by the well-known Swedish physicist 
Svante Arrhenius, is likewise concluded. The usual 
electrical, science and trade notes will be found In 
their customary places. 
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EECENTLY PATENTED INVENTIONS, 

Of Interest to Farmers. 

DRAFT-EQUALIZER. — C. Peres, Lebo, 
Kan. The invention relates to improvements 
in equalizers intended for use especially on 
gang plows, and has for its object to produce 
a simple and efficient construction by means 
of which the side .draft incident to equalizers 
in common use may be obviated. 

Of General Interest. 

AEROPLANE. — G. Whitehead, Bridgeport, 
Conn. In this patent the invention has ref- 
erence to aerial navigation, and the object is 
to provide a new and improved aeroplane ar- 
ranged to readily maintain its equilibrium when 
in flight in the air, to prevent upsetting, shoot- 
ing downward head foremost, and to sustain 
considerable weight. 

REINFORCED BAR FOR CONCRETE.— C. 

F. Varney, New York, N. Y. The invention 
relates to improvements in bars, rods, or 
trusses designed for use in the construction 
of concrete beams, walls, floors, columns, and 
the like. The object is to provide a construc- 
tion in which there are two or more tension 
members arranged parallel or at any angle to 
each other and connected by shear members, 
adjacent ends of a plurality of the latter being 
intertwined to hold them together and form 
the first-named tension members. 

SIGNALING APPARATUS.— W. T. Stan- 
worth, Norfolk, Va. This apparatus is in- 
tended especially for marine use. The signal- 
ing devices are preferably metallic plates which 
may be of any suitable configuration to con- 
form to any code of flag signals, may bear 
letters or symbols of any desired code, are 
durable, can be made much simpler than the 
bunting flags, are not subject to the same 
deterioration as bunting flags, and the oppor- 
tunity afforded for the use of letters will 
facilitate signaling by code. 

HOSE-COUPLING. — W. Skerman, Bris- 
bane, Queensland, Australia. In this case the 
invention relates to coupling for hose sections 
or other fluid conductors, and it is useful in 
any instance involving a sectional fluid con- 
ductor, notably in railway air brakes and in 
the compressed air connections of rock drilling 
and analogous machines. 

ATTACHMENT FOR MOLDERS FLASKS. 
— J. N. Perkins, Richmond, Va. The inven- 
tion pertains more especially to improvements 
in the socket members which are usually fixed 
to the side of the drag and receive the dowels 
or pins attached to the cope and operating 
to direct and retain these parts of the molds 
in perfect register when assembled. 

PROPULSION OF SUBMARINE BOATS.— 

G. F. Jaubert, 155 Boulevard Malesherbes, 
Paris, France. The object of this inventor 
is to permit of adopting an internal com- 
bustion engine for operating submarine or sub- 
mergible vessels both on the surface and when 
submerged, without necessitating two separate 
motors for these purposes, while avoiding the 
inconveniences and complications resulting 
from employing electric accumulators. 

JEWEL-HOLDER.— A. T. Hunt, New York, 
N. Y. The more particular object here is to 
produce a device suitable for exhibiting jewels 
in such manner as to give them the appear- 
ance they would have when worn upon a ring 
mounted upon the fingers. To this end the 
invention relates more particularly to the 
production of an annular member, more or 
less analogous to a finger ring and provided 
with gripping jaws movable relatively to each 
other for engaging and releasing jewels. 

LABEL-PASTING BOARD.— L. Daum, New 
York, N. Y. The board is adapted to have a 
surface for the reception of adhesive material 
and is adapted to receive labels to be coated 
with said material, and means are adapted 
whereby when the labels have been laid upon 
the coated surface of the board they may be 
conveniently and simultaneously raised from 
the board a portion of their length, or a 
distance enabling them to be quickly re- 
moved. 

SCREW-PROPELLER.— R. E. Coon, Port- 
land, Ore. The propeller is designed to per- 
mit the pitch of blades to be altered or en- 
tirely reversed so as to permit the boat to be 
backed without reversing the engine, or to 
permit the blades to cut through the water 
edgewise without any propelling effect in 
either direction. The invention may be ap- 
plied as well as a hydraulic motor by being 
anchored in a flowing stream of water, or as 
a wind wheel by being mounted to receive on 
its blades the impact of wind currents. 

PIPE.— A. K. Bowman, Pittsburg, Pa. This 
pipe arrests the nicotine and other poisonous 
matter before reaching the mouth ; collects 
and confines the saliva as well as the residue 
from the smoke as it passes in the direction 
of the bowl ; cools the smoke and the stem 
of the bowl, and provides for the uniform 
burning of the tobacco within the bowl as by 
effecting a central draft therein. 

PHONOGRAPH-HORN. — C. A. Beppler, 
New York, N. Y. One of the purposes of this 
improvement is to so construct a phonograph 
horn that the. tip can be adjusted with equal 
facility to either a disk or a cylinder record 
without changing the position of the body or 
the bell of the horn. 

ROPE-GRAB. — L. Stephens and E. L. 
Stephens, Macksburg, Ohio. The invention is 



an improvement in tools and devices employed 
for fishing out and recovering ropes lost in 
oil wells ; and more particularly is an im- 
provement upon a grab for which Mr. L. 
Stephens formerly received Letters Patent of 
the U. S. In the present invention both jaws 
are free or disconnected from the head of the 
tool and are ptvotally attached to the central 
stem which is pendent from the head of the 
tool. 



Heating and Lighting. 

HEATER. — H. Bevan, Burlington, N. J. The 
invention pertains to improvements in furnaces 
for heating air to be discharged through flues 
into various rooms of a dwelling or other 
building, the object being to provide a heater 
having a large heat radiating surface, so that 
the air may be heated with an economical use 
of coal or other fuel. 



Household Utilities. 

DOOR STOP AND FASTENING. — W. Scott, 
Fredericksburg, Va. This attachment is for 
use on swinging doors for holding the doors 
open in any required position and also for 
fastening or locking them closed. It is so 
constructed that it may be employed as a 
door stop alone, it being in such case pro- 
jected at the bottom of the door and engag- 
ing a socket in the floor, or it may be en- 
gaged with the door jamb so as to fasten the 
door closed. 

CLOTHES-DRIER. — M. B. Fitts, Minne- 
apolis, Kan. This improvement is embodied 
in the construction of the clothes-hangers 
proper, in their attachment to and support 
on the ropes or wires, in means for detach- 
ably connecting the several hangers, means 
for moving the hangers outward, and means 
for lowering, raising, and securing the ropes 
or wires at one end of the same. 

DEVICE FOR SLITTING SWEET CORN. 
— G. A. Bahn, Austin, Tex. This device is 
intended for use in slitting the rows of grains 
or kernels of boiled or roasted sweet corn 
preparatory to eating off the cob the edible or 
most palatable, easily digested, and whole- 
some pulpy and juicy portion which is thus 
released from. the tough, unnutritious, and in- 
digestible fibrous covering. 

COMBINED WARDROBE APPLIANCE.— J. 
Morrison, Jr., and M. P. Benson, Upper Troy, 
N. Y. The more particular purpose in this 
instance is to produce a combinational device 
capable of use in several distinct 'relations. It 
contains two complete brushes capable of being 
united into a single brush and also of forming, 
when extended, a garment hanger having sev- 
eral advantages. 



Machines and Mechanical Devices. 

SOUND-REPRODUCER.— R. B. Smith, New 
York, N. Y. The reproducer is such as is em- 
ployed in connection with talking machines. 
The more particular object of the inventor is 
to provide for greater freedom of movement 
of the stylus lever in order to permit a more 
faithful reproduction of the vibrations and to 
avoid undue wear upon the record and stylus. 
Means permit the lever to travel freely in a 
direction lateral to the general direction of 
travel of the diaphragm. 

BORING ATTACHMENT FOR DRILLS.— 
O. Osborne, Zanesville, Ohio. This invention 
concerns itself especially with the construc- 
tion of a boring attachment to be used with 
drill presses. The spindle can be raised or 
lowered in the usual manner, these movements 
being permitted by the sli ling connection of 
an arbor through a bushing. The former 
greatly increases the rigidity and strength of 
the mounting for the arm. 

TYPE-WRITER.— P. GrIjtzmann, Stettin, 
Germany. This device may be varied and it 
may be applied to any type-writer in which 
the ribbon is normally moved over the printing 
place for effecting the print of the type struck. 
The ribbon need not be taken out of the type- 
writer at all, when multiplying the writing by 
means of a mineograph or cyclostyle. All that 
is necessary for rendering the ribbon idle or 
active at will is merely to shift a part in one 
of the opposite directions. 

STYLUS FOR TALKING-MACHINES.— S. 
Goldfaden, New York, N. Y. The aim of this 
inventor is to provide a stylus which can be 
adjusted in numerous different ways so that it 
will always have a good point to trace the 
record, thereby actuating the diaphragm in 
such a manner that the sound waves produced 
will be even and the sounds harmonious and 
clear. 



Prime movers and Their Accessories. 

DISTRIBUTING-VALVE— H. Lentz, 123 
Kurfurstendam, Halensee, near Berlin, and W. 
Voit, 10 Grunewaldstrasse, Berlin-Steglitz, 
Germany. The invention is characterized by 
the fact that the double seat tubular valve of 
known form is combined with a hollow rod 
forming one with it and prolonged on both 
sides of the valve for the special purposes of 
improving the control, of facilitating the evacu- 
ation of the oil, of the products of condensa- 
tion and other substances contained in the 
box of the spring loading the valve and in the 
distributing chest, and at the same time ef- 
fecting the lubrication of the distributing 
mechanism. 



Railways and Their Accessories. 

CAR-DOOR. — G. O. Helvig, Dawson, Minn. 
The intention in this improvement is to pro- 
duce a door which can be opened and closed 
with great facility, and which will operate 
effectively to permit the loss of grain or 
similar produce which sometimes occurs in the 
cracks or small openings at the doorways of 
cars. 

FENDER.— R. D'Oronzio, New York, N. Y. 
This invention is directed to improvements in 
car fenders of the character for which Letters 
Patent were formerly granted to Mr. D'Oronzio, 
among the objects of the present invention 
being to produce a fender in which the lock- 
ing mechanism for withholding the fender in 
a contracted position will be removed to a 
protective point, and the movable portion lo- 
cated at the front of the fender will, when 
struck, have the force thereof overcome by 
suitable buffers. 



Pertaining to Vehicles. 

FIRE-FIGHTING APPARATUS.— E. F. San- 
ford, Merced, Cal. The invention relates to 
ladder and hose trucks, and its object is to 
provide an apparatus, preferably in the form 
of a motor vehicle, and arranged to permit 
of conveniently carrying the fire ladders, hose 
and a chemical tank, and allowing removal 
of the same for immediate use in a compara- 
tively short time. Mr. Sanford has also in- 
vented another fire-fighting apparatus, the pur- 
pose of which is the provision of apparatus 
in the form of a chemical tank, removably 
mounted on the hose truck and arranged to 
permit using the tank when detached from 
the hose truck, and to allow using the truck 
for its legitimate purpose independent of the 
tank. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten centsj each. 
Please state the name of the patentee, title ct 
the invention, and date of this paper. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should lie 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying ! 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied ou receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(10705) J. N. L. asks how to metalize 
insects so as to render them capable of coating 
by the galvanoplastic process. A. Dissolve 1 
ounce of phosphorus in 1 pound of bisulphide 
of carbon by frequent agitation. Add to this so- 
lution 1-3 pound of beeswax and mutton tallow 
1-3 pound. Dissolve by gentle heat and guard 
against fire, as the mixture is very inflammable. 
To this add 1 pint of spirits of turpentine 
and 2 ounces of pure unvulcanized rubber dis- 
solved with 1 pound of asphaltum in bisul- 
phate of carbon. When the solution is com- 
plete, it can be applied to insects, flowers, etc., 
which are then dipped in a weak solution of 
nitrate of silver or chloride of gold. In a 
few minutes the articles are covered with a 
thin film of metal. They can be plated in the 
usual way. Remember that bisulphide of car- 
bon is extremely inflammable. Experimenting 
should be done in the open air. 

(10706) H. E. B. writes: I have need 
of a resistance of 25 ohms in the form of a 
strip of German silver % inch wide, 24 inches 
long. How thick must it be, or what gage? 
If I used it y 2 inch wide, 24 inches long, 
what gage must I use ? A. To get 25 ohms 
resistance with a strip of German silver y 2 inch 
wide and 24 inches long will require that it 
be five millionths of an inch thick. If it be 
% of an inch wide, it may be a thought 
thicker. German silver has 13 times the resist- 
ance of copper. Hence a copper wire for the 
same size might be 26 x 2 feet or 26 feet long. 
And if 26 feet have 25 ohms, one ohm will be 
0.04 feet long. Our wire table gives No. 39 
wire as having 1.20 feet per ohm, which is 
near enough. Hence a German silver wire- of 
the same size would have 25 ohms for a length 
of 2 feet". The problem then is to find the 
thickness of a plate whose sectional area is as 
great as a, No. 39 wire, and whose width is 
a half inch. The diameter of the wire is 
0.00353 inch. Its area is 0.00001 square inch. 
One half of this is 0.000005 inch. 

(10707) S. R. R. asks: Why cannot 
the high-voltage alternating currents induced 
in the secondary of an induction coil be 
changed to direct currents and used the same 
as other currents of high voltage? A. The 
induction of an alternating e. m. f. is a neces- 



sity of the action of an interrupted direct 
current. When the primary circuit is made, 
the induced current in the secondary is in 
the opposite direction from the current which 
induced it, since that is the proper effect of 
an increase of magnetic flux upon the turns 
of the winding ; when the primary circuit is 
broken, the opposite effect is produced, and 
the induced current is in the same direction 
as that of the current which induced it. The 
induction of an alternating current by an in- 
terrupted direct current is therefore a neces- 
sity. Now, as to the transformation of such 
an alternating current into a direct current. 
When a condenser is employed with an induc- 
tion coil, the induced e. m. f. upon making 
the primary circuit is much weaker than that 
which is set up by breaking the circuit. Be- 
cause of this fact, when the spark terminals 
of an induction coil are separated so far that 
the e. m. f. set up upon making the primary 
circuit cannot throw a spark across the gap 
between them, the spark passes only upon the 
breaking of the primary circuit, and the in- 
duced current is a direct current, acting by 
impulses, there being as many impulses per 
second as there are interruptions of the pri- 
mary current at the vibrator or interrupter. 
This is the method in which induction coils 
are ordinarily used for experiments. If one 
would see the spark at making the primary 
circuit, he can produce it by bringing the 
spark terminals nearer together, till a spark 
is produced upon making the primary circuit. 
This spark is from positive to negative In the 
opposite direction from the spark upon break- 
ing the primary circuit. No way has been 
discovered for using such an arrangement as a 
source of power or for lighting lamps, so that 
it can compete with the alternating-current 
dynamo, generating an electromotive force, 
high enough for all practical purposes. Any 
transformer is operated at some loss, and the 
induction coil, throwing a spark through a 
wide gap of air, is not an economical trans- 
former. 

(10708) G. A. C. says: The writer has 

noted with interest the accounts of the pendu- 
lum experiment which have been published 
lately in the Scientific American, and 
wishes to say that the experiment was suc- 
cessfully performed at Lima College during 
October, 1907. The pendulum was hung in the 
tower of the college building, its length being 
49.2 feet, and its weight about 85 pounds ; 
No. 20 steel piano wire was used as a sup- 
port. An amplitude of about 10 feet was ob- 
tained, and the pendulum would swing about 
five hours with one starting. A transit was 
used to measure the deflection from its initial 
position ; the transit was first set up, and 
then the pendulum was started parallel to the 
line of sight; ah shows the initial direction of 
the pendulum, and V — J 7 the direction after 
the pendulum had been swinging a recorded 
length of time ; thus the angle t T V was 
known, and the experiment could be verified. 
A. There was no intention to imply that the 
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performance of the Foucault pendulum experi- 
ment which we described was the first time 
such an experiment had been made in America. 
Indeed, the professor who prepared the article 
which appeared in our columns has been in 
the habit of giving the experiment to his 
classes for many years. The experiment has 
been made at many colleges. The writer of 
this note has done it very often for more 
than twenty years. It was performed at 
Bunker Hill monument twice with a pendulum 
over 200 feet long ; and if we are not mis- 
taken, at the Washington monument with a 
pendulum nearly 500 feet long. Some papers 
have recently contained the statement that the 
experiment has never been done in America 
till this year. This is entirely erroneous. It 
may be done with a pendulum of any length 
more than perhaps 15 feet, and with any 
weight above 15 pounds. No special direction 
of swing is necessary, and the experiment need 
not be carried beyond a half hour to obtain a 
demonstration. 

(10709) M. J. H. asks: 1. Can you tell 
me if it is possible to get mica in solution? 
If so, how? A. Mica is not soluble. It may be 
ground to a powder and formed into a paste 
with shellac or some varnish. 2. Is there any 
form of silica soluble in water, or any other 
simple solvent? A. There are soluble silicas. 
Soluble glass, sodium silicate, or potassium 
silicate, are of this sort. These substances are 
often called water glass. 3. I once saw some 
small clay vessels made on the potter's wheel ; 
after a vessel was finished, the exhibitor 
poured some transparent liquid upon it from 
a bottle, which glazed and hardened it at 
once. Can you give a formula for such a 
liquid? A. You will find a large number of 
formulas for glazes in the "Scientific American 
Cyclopaedia of Receipts, Notes and Queries," 
price $5 by mail. 
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(10710) C. V. T. says: In an essay 
on the spectroscope an illustrative analogy 
was thus given : An observer near a railroad 
will notice that the whistle of a locomotive 
changes in pitch as the engine approaches or. 
recedes. Is thus true, and why? A. It cer- 
tainly is true that the tone of a locomotive 
whistle rises very suddenly and sharply as the 
locomotive rushes up to one, while it is sound- 
ing the whistle. This is a matter of easy ob- 
servation. The pitch falls again as the loco- 
motive rushes away from one. The effect is 
due to the change in wave lengths of the 
sound. The velocity of the engine is added to 
that of the sound in approach and subtracted 
in recession. So the wave lengths are shorter 
as the engine approaches, and the pitch of the 
note rises. The principle is called Doppler's 
principle, and may be found in advanced text- 
books of physics. Forty miles an hour will 
sharpen a note a half-tone. 

(10711) C. M. Y. asks: Please give 
recipe for solution to oxidize nickel. A. To 
oxidize nickel, place the articles for a short 
time in a dilute solution of potassium sulphide, 
sodium sulphide, or ammonium sulphide. 

(10712) M. J. W. says: We have a 
number of kerosene barrels filled with water 
on top of our buildings, to be used in ease of 
fire, and during the winter are troubled con- 
siderably by the water freezing and bursting 
of barrels, although we put in one or two 
pails, of salt as a preventive. We have been 
informed that people were in the habit of 
standing a piece of 2x4 pine on end in a 
barrel of rain water to prevent the bursting 
of the barrel. Would like to know the best 
preservative to use for preserving the barrels 
against the effect of exposure to the sun and 
elements. A. If the barrels are open in one 
end, there should be no bursting or freezing, 
as the expansion is not hindered. There 
would be no use in putting in a piece of pine 
wood. Salt is of use, but will not prevent 
freezing in extremely cold weather. Paint 
with asphalt to preserve the barrels against 
the effect of sun and rain; with good asphalt 
the life of such a barrel becomes almost in- 
definite. 

(10713) G. A. F. asks for a strong 
glue that can be held over a flame and then 
be applied. A. Some of the so-called marine 
glues are used in this way : (A) Naphtha, 1 
pint ; pure rubber, cut into shreds, 1 ounce. 
Macerate for 10 to 12 days and then rub out 
smooth on a plate. Then mix 2 parts of shel- 
lac with 1 part of this solution. Melt at 
about 250 deg. F. for use. (B) Dissolve 10 
parts of caoutchouc in 12 parts of refined 
petroleum, by digesting for 10 days to 2 weeks. 
Then carefully melt 20 parts asphalt and 
when melted, pour in the other solution. Keep 
warm (in hot water), and stir until uniform. 
Pour into greased molds and allow to harden. 
These marine glues are very strong. 

(10714) M. H. G. asks: Can a battery 
be made where one of the electrodes used Is 
gold? If so, what is the other electrode, and 
what is the exciting fluid used? A. We can 
see no reason why a battery may not be made 
with gold for a negative element, and any 
metal which will be acted upon by the liquid 
used for the positive element, if one wished 
to do so. Platinum was used in this way in 
some of the older forms of cell. It was re- 
placed by carbon as a cheaper material. And 
the carbon of almost any cell may be replaced 
by gold. 

(10715) N. S. C. says: 1. Having 
noticed in your Notes and Queries column a 
short time ago that borax and good manage- 
ment are the best for welding steel, I wish to 
state that while both are indispensable, I 
find that an ounce of carbonate of iron to 
the pound of borax is a very ^ood addition. 
Can you inform me whether aluminium can be 
soldered with lead-and-tin solder, and in what 
proportions? Also, what kind of acid to use? 
A. Lead-and-tin solder alone is not suitable 
for soldering aluminium. A solder made of 
1 part aluminium, 1 part of 10 per cent phos- 
phor tin, 8 parts zinc, 32 parts tin, by weight, 
makes a good-flowing solder. Canada balsam 
is used for flux. 2. What is the voltage of an 
Edison- Lalande battery cell, such as is used 
on gasoline engines, and will it be either tem- 
porarily or permanently exhausted by running 
a smal' motor for an hour or more? A. The 
voltage of an Bdison-Lalande cell is about 
7-10 volt. Their small internal resistance 
greatly increases their amperage and capacity 
to from 100 to 300 hours. They are not ex- 
hausted on short runs. 

(10716) A. B. C. says: Please settle 
the following argument : A says that a wheel 
coming in contact at its bottom surface meet- 
ing with resistance will speed faster at its 
upper surface than at point of contact. B 
states speed is identical at both points. A. A 
rotating wheel of any sort turns about its cen- 
ter, so that all parts of the rim move with 
the same velocity, that is, while one point 
turns through five degrees of a circumference, 
every other part turns through five degrees. 
This must be evident, since the wheel does not 
break apart, as it would do if one point went 
faster than any other point. But if an eye 
were on the surface of the ground just by the 
side of the rim of the wheel as it turns to that 
eye, a point of the rim would seem to come 
down toward it and come to rest by the side of 
the eye, instantly that point of the rim would 
move again and rise up into the air to the top 



of the wheel. To such an eye the point of the 
wheel in contact with the earth is at rest. In 
your discussion A sees one feature of the mo- 
tion of a wheel and B sees another feature, 
and both are right, for the wheel has both mo- 
tions at the same time. We wish this question 
might come to rest in the ground. 

(10717) L. D. A. writes: I am a 
stereotyper. What will I put in paste to make 
the matrix hard after it is dry ? Give me a 
recipe for backing powder. What is the cause 
of blow holes in plate and cure for it? A. Pa- 
per matrices for making stereotype plates from 
type forms, used in newspaper offices, are pre- 
pared as follows : Make a jelly paste of flour, 
starch, and whiting. Dampen a sheet of soft 
blotting paper, cover its surface with the 
paste, lay thereon a sheet of fine tissue paper, 
cover the surface with paste, and so on until 
four to six sheets of the tissue paper have 
been laid on. The combined sheet thus made 
is then placed, tissue face down, upon the form 
of types, which are previously dusted with 
whiting, and with a brush driven down upon 
the types and thereon allowed to dry. The 
operation of drying is facilitated by having 
the types warmed by placing them upon a j 
steam-heated table. A blanket is placed over i 
the paper during the drying operation. Prob- 
ably thorough drying will avoid the difficulty 
you mention. 

(10718) S. S. W. asks for a recipe for 
a soap to clean woodwork that will not injure 
the finish or varnish or paint, but at the same 
time remove the dirt. Also if such a soap 
will do the work, should like it for cleaning 
carpets or rugs, so that same will not be left 
sticky and stiff. Understand there are receipts 
for such soaps. A. To clean paint, provide a 
plate with some of the best whiting to be had ; 
have ready some clean warm water and a piece 
of flannel, which dip into the water and 
squeeze nearly dry ; then take as much whiting 
as will adhere to it, and apply it to the painted 
surface, when a little rubbing will instantly 
remove any dirt or grease. After which, wash 
the part well with clean water, rubbing It dry 
with a soft chamois. Paint thus cleaned looks 
as well as when first laid on, without any 
injury to the most delicate colors. It is far 
better than using soap, and does not require 
more than half the time and labor. To clean 
paint, take 1 ounce pulverized borax, 1 pound 
small pieces best brown soap, and 3 quarts 
water ; let simmer till the soap is dissolved, 
stirring frequently. Do not let it boil. Use 
with a piece of old flannel, and rinse off as 
soon as the paint is clean. This mixture is 
also good for washing clothes. This would 
probably answer for cleaning rugs. 

(10719) W. J. H. asks: Can you tell 
in your query department what is the best 
size wire for the secondary winding of a 
spark coil for a gas engine? Could the second- 
ary wire be too fine? Have you a good book 
on the subject? A. Very rarely is any num- 
ber of wire less than No. 36, A. W. G. silk 
covered, used in the secondary of induction 
coils. The secondary cannot be too fine. We 
recommend upon this subject Norrie's "Induc- 
tion Coils," price $1 by mail. 

(10720) H. H. asks: Kindly advise 
me of the method used for grinding glass for 
the mirrors of reflecting telescopes ; I mean 
more particularly the means of describing the 
curve before beginning. Also, if there is not 
a more practical way of getting a parabolic 
curve than that given in most text-books, 
which simply say it is the focus of a point 
equi-distant from the focus and directrix? I 
understand the theory well enough, but often 
wonder if opticians have no more practical way 
of getting at it than constructing perpendicu- 
lars to the directrix and measuring to the 
focus; also, if in getting at a spherical curve 
of, say fifteen feet radius, it would be neces- 
sary to use a compass or stick of that length 
to construct it? If you know of any publica- 
tion that would give me this information will 
you kindly let me know of it? A. A parabola 
is most correctly described by locating a suf- 
ficient number of points on the curve and pass- 
ing a line through these points. Kent's "Engi- 
neer's Pocket Book," price $5, gives four meth- 
ods of describing a parabola. In shops, the 
curves required are first described of full size 
and a template is made for use in work. Lofts 
or floors of sufficient size are necessary. For 
grinding lenses, forms are turned and used in 
the machine or by hand to shape the glass. 
Orford's "Lens Work for Amateurs" gives in- 
struction in this work. 

(10721) R. N. J. asks: What are the 
proper proportions of gas and air to use for 
the greatest explosive force of acetylene, gaso- 
line, and crude oil gas? A. The strongest ex- 
plosive power of acetylene gas is made by a 
mixture of 1 part acetylene to 9 parts air ; of 
gasoline vapor, 1 part vapor to 8 parts air ; 
crude oil illuminating gas, 1 part gas to 6 of 
air. See Hiscox's book on "Gas, Gasoline, and 
Oil Engines," $2.50 by mail. 

(10722) B. D. J. wishes to know what 
the back pressure per square inch would be in 
the cylinder of an engine operated by com- 
pressed air instead of steam, and where the 
air is allowed to expand fully in the cylinder 
before the exhaust valve opens. A. t The back 
pressure at the exhaust of an air motor de- 
pends entirely upon the cut-off point and the 
initial pressure as with steam in principle, but 
does not follow the same ratio. 



NEW BOOKS, ETC. 

The Application op the Pbinciples op 
Physical Chemistbt to the Study 
op the Antibodies. By Svante Arr- 
henius. New York: The Macmillan 
Company, 1907. 5 inches by 7% 
inches; cloth; 299 pages; numerous 
tables, 3 figures. Price, $1.60. 
This volume contains a summary of six 
lectures on the Immunity Reactions, delivered 
at the University of California during the 
summer season of 1904. The object is to illus- 
trate the application of the methods of physical 
chemistry to the study of toxins and anti- 
toxins. The idea that the reciprocal action 
of toxin and antitoxin is of the same nature 
as chemical reaction is as old as the study of 
these phenomena, which was inaugurated by 
the discovery of the diphtheria antitoxin by 
Behring and KitasatO in 1890. The reputa- 
tion of Svante Arrhenius gives tremendous 
weight to any observations emanating from 
him. This is due not only to his wonderful 
grasp of facts, enabling him to formulate con- 
sistent theories, but also to his remarkable 
manipulative power in the operations of labo- 
ratory research. The subject of the antitoxins 
had reached a point where a man of the at- 
tainments of Arrhenius was needed to bring 
together the essentials of the tremendous vol- 
ume of often seemingly contradictory matter 
that scattered investigators had gathered. 

The Mechanism op Speech. Lectures 
Delivered Before the American As- 
sociation to Promote the Teaching of 
Speech to the Deaf, to Which is 
Added a Paper on Vowel Theories 
Read Before the National Academy 
of Arts and Sciences. Illustrated 
with charts and diagrams. By Alex- 
ander Graham Bell. New York: 
Funk & Wagnalls Company. 8vo.; 
cloth; 133 pages. Price, $1.20 net. 
The lectures upon the Mechanism of Speech 
which are contained in this volume were de- 
livered at the first summer meeting of the 
American Association to Promote the Teach- 
ing of Speech to the Deaf, before an audience 
composed largely of persons professionally en- 
gaged in the work of teaching speech to deaf 
children. In 1906 these lectures were for the 
first time collected in book form and reprinted 
by the Association, chiefly for the use of its 
members. Enough copies, however, were struck 
off to allow of the presentation of the work to 
the general public, in the hope that it would 
prove of interest to a large circle of readers. 
While the first edition was printed during 
the author's absence in Europe, so that he had 
no opportunity of revising the proofs, this 
second edition has been edited and revised so 
carefully that it contains the latest theories 
on the subject, free from typographical errors. 
A paper by the author upon vowel theories 
is also appended, for the original publication 
is difficult to find and the paper itself is out 
of print. This paper describes experiments 
made with the phonograph in the early form — ■ 
a grooved cylinder covered with tinfoil — in 
which it was given to the world by Edison. 
Still more conclusive results are obtained with 
the improved machine of to-day. 

The Book op Garden Pests. By R. Hoop- 
er Pearson. London and New York: 
John Lane Company. 12mo.; cloth; 
214 pages, illustrated. Price, $1. 
A small book intended for cultivators, in 
which the methods' of combating the fungi 
and Insect pests infesting garden plants in 
America are described in a familiar manner. 
No mention is made of the pests and diseases 
of forest trees and shrubs, for such a subject, 
to be satisfactorily dealt with, would need 
much more than the space of one volume. 
The more frequently complained of causes of 
loss and destruction are dealt with at greater 
length than the less common, and more stress 
Is laid upon means of prevention than upon 
habits of life. The illustrations are very 
clear, and should enable one to recognize the 
injurious forms with great ease and accuracy. 

Englisch-Deutsches Fachwobtebbuch 
des Maschinenbaues und deb Elek- 
tbotechnik zum gebbauche ftjb in- 
genieube und Technikeb. By Dipl.- 
Ing. Erich Lesser. Weimar: Verlag 
von Carl Steinert, 1908. 16mo; Price, 
paper, $1. 
So far as we have been able to determine 
Mr. Lesser's pocket dictionary fulfills a very 
urgent want in technical literature. The 
translation of English mechanical and elec- 
trical terms into German seems to have been 
performed with a commendable fidelity, and 
with an excellent knowledge not only of ma- 
chine tools and the like, but of the idiom of 
the English language. 

Municipal and Pbivate Opebation op 
Public Utilities. Report of the Na- 
tional Civic Federation Commission 
on Public Ownership and Operation. 
New York City: The National Civic 
Federation. In three vols.; cloth; 
over 2,400 pages. 
The relative merits of municipal and private 
ownership of public utilities is an important 
question which has received too little un- 
biased consideration. Too often the sup- 
porters of either side of the discussion are 
special pleaders, with little interest beyond 
advancing the claims of the side supported by 
them. In 1905 the National Civic Federation 
undertook an impartial investigation of the 



question, appointing a committee of twenty- 
one members to study conditions in this coun- 
try and in Great Britain. The utilities inves- 
tigated were Gas, Electric Lighting and 
Power, Street Railways, and Water ; a large 
number of public and private plants came 
under review, and in almost every case the 
officials of the companies rendered every aid 
toward a full elucidation of the facts. In 
these three volumes the evidence collected is 
I published, together with the brief report of 
the committee. This latter, which is signed 
by nineteen members of the commission of 
twenty-one, is conservative in tone. It says, 
"It is difficult to give positive answers of 
universal application to the questions arising 
as to the success or failure of municipal own- 
ership as compared with private ownership. 
The local conditions affecting particular plants 
are in many ways so peculiar as to make a 
satisfactory comparison impossible." In spite 
of this perhaps obvious conclusion the report 
contains a number of interesting and positive 
deductions. The mass of evidence from which 
they are drawn shows a very thorough and 
broad investigation of the subject, and will 
prove of vital value to all students of a very 
important question. 

The Hughes and Baudot Telegbaphs. By 
Arthur Crotch. London: S. Rentell 
Co., Ltd. 12mo.; cloth; 83 pages; 
illustrated. Price, 60 cents. 
A working description of the Hughes and of 
the Baudot printing telegraph's, the latter 
used on the Continent and the former in Eng- 
land. The diagrams and illustrations are 
very complete. 

Contadob de Electbicidad Keumeb, paba 
Coebiente Continua. By Victor 
Mauri. Madrid: Jose Corrales, 
1907. Paper; 89 pages; 5 figures; 
3% by 6 inches. 

Einfluss deb Abmatue und dee Risse in 
Beton auf die Teagsichebheit. 
Ergebnisse aus den Untersuchungen 
der Abteilung 1 fur Metallprufung 
mit armierten Betonbalken bearbei- 
tet und besprochen. Von E. Probst, 
Civil-Ingenieur. Berlin : Verlag von 
Julius Springer. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

March 17, 1908. 

AND BACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 



Abdominal support, V. V. Davids 882,188 

Advertising device, wheel, J. W. Roberts. 882,505 

Advertising vehicle, F. X. Bimmerle 882,446 

Air brake operating device, automatic, E. 

M. Cain 882,372 

Air brake systems, automatic coupling for, 

B. J. Morgan 882,406 

Air brake systems, safety valve for water 

systems in connection with, W. D. 

Scott 882,271 

Alloys or compounds of copper and titan- 
ium, producing, A. J. Rossi, reissue. . . 12,764 
Alloys, producing aluminum-magnesium, 

von Kugelgen & Seward .'. 881,934 

Ammonium chlorid, manufacturing, A. G. 

French 882,460 

Angle coupling, S. W. Robinson 881,958 

Animal trap, H. E. Carter .882,373 

Animal trap, M. L. Larson.... 882,471 

Annunciator, J. T. Needham 882,118 

Anode, A. M. Hill 882,110 

Auger, M. E. Thomas 882,128 

Auger, coal, M. Martin 882,475 

Automobile, C. W. Duer 882,239 

Bait, artificial. J. B. Rhodes 882,344 

Baking pan, T. Boyd 882,094 

Baling press attachment, J. H. Jackson.... 882,469 
Band cutter and feeder, J. H. Kauffman... 881,931 

Barrel or receptacle, H. S. Reynolds 881,951 

Baskets or demijohns, etc., bottom for, J. 

A. Griffin 881,919 

Bearing, axle, R. Blum 882,047 

Bearing, step, F. Greiner 882,061 

Bed spring, B. Mcintosh 882.264 

Beet topping machine, Hanna & Waugh . . . 882,465 

Belt, life, L. Forte 882,057 

Bending machine, J. R. Welch 882.133 

Bicycle parcel carrier, C. W. Rosencrance. 882,346 
Bicycles, free wheel hub for, C. O. Ryd- 

berg 882,126 

Binder, loose leaf, H. M. Adler 882,284 

Binder, loose leaf, I. Shultes 882,429 

Binder, loose leaf post, W. H. Garland 882,059 

Binding and trimming, bias, J. Armstrong. 882,285 
Blanket fastening for animals, S. H. Rora- . 

bee 881,961 

Block. See Concrete block. 

Block signal, D. D. Miles, Jr 881,938 

Block signal system, W. Daves 882,143 

Block signal system, F. E. Kinsman .882,523 

Blotter, pen wiper or pen cleaner, and pen 

rack, combination, M. H. Shapiro 881,966 

Blower pressure, C. Neumann 882,478 

Boat, J. W. Gay 882,194 

Boiler and furnace, combined, W. J. Ellis.. 882,456 
Boilers, blowout device for steam, D. Brews 881,895 

Boot, lawn, G. W. Phillips. ■. . , 882,016 

Boots and shoes, waterproof dressing for, 

E. R. Coburn 881,901 

Boring tool, R. N. Melvin 882,530 

Bottle cap, E. D. Chellis . 882,547 

Bcttle cap reshaping machine, G. G. 

Glenn .,882,060 

Bottle cleaner, J. Schigelinsky 882,021 

Bottle closure, H. Benr ' 882,287 

Bottle, non-reflllable, M. Perez 881,946 

Bottle, non-refillable, L. Rod 881,959 

Bottle, non-refillable, II. L. Baldwin 881,995 

Bottle, paste, A. G. Baker 881,889 

Bwllng a ley pi setting apparatus, J. E. 

Kilburn 882,008 

Box adjusting mechanism, automatic, Mc- 
Kay & Lavton 881,941 

Bracelet, H. R. Holbrook 881,925 

Braiding and lace making machine, F. 

Meyer 882,332 

Brake beam hanger, W. Hamilton 882,105 

Brake shoe, W. B. Goodwin 882,107 

Brush, shaving, S. Saloman 882,483 

Brush, tooth, F. F. Shumer 882.352 

Buckle, A. Van Duzer 881 .976 

Buckle, cross-line. F. E. Sigglns 882,175 

•Buckle, suspender. W. Bloomberg 882,486 

Buggy box reinforcing device. W. D. Otis 881,944 
Buildings, construction of, C. H. Wilson.. 882,482 
Bumping post, G. Hopson 882,147 
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J J Foot and 
Power 
Screw Cutting 

Lathes 

FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS MFG. CO. 

695 Water Street, 
Seneca Falls, N. V„ U. S. A. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 

SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 



FOR PATE NTE ES 

A New Book Entitled: 
INVENTIONS 

Howto Protect, Sell and Buy Them 

BY FREDERIC WRIGHT 

A practical, concise and up-to-date book frivin? explicit instructions how 
to get a patent and full j explaining a Patentee's rights. 

Price 25 Cents 
SPON <*. CHAMBERLAIN plltKlSS 
123 S. A. Liberty Street New York 



PATENTS 



Our HandBookonPatents.Trade-MarkB, 
etc., sent free. Patents procured through 
Mudd & Co. receive free notice in the 

Scientific Amebic an 

MTJNN * CO., 361 Broadway, N. Y. 
Branch Office: 626 F St. .Washington, D.C. 



FRICTION DISK BRILL 

FOR LIGHT WORK. 
Una These Great Advantages: 

The speed can be instantly changed from to 1600 without 
stopping or shifting belts. Power applied can be graduated 
to drive, with eqti.il safety, the smallest or largtst drills 
within its range — a wonderful econoinv in ti me and great 
saving in drill breakage. f3T Send for Pn'll Catalogue. 

W. F. A JNO. ISAII^ES CO. 

Established 1-ST2. 
ll»l»W Ituby Street, ■ - Roekford, 111. 




Keystone Well Drills 




New York Office, 



for Artesian and OrdinaryWater 
WpIIs ; Mineral Prospecting and 
Placer Testing for Dredgers; 
Deep Drilling for Oil and, Gas ; 
Contractor's Blast Hole Drilling, 
River and Harbor Exploration, 
etc. Our five catalogs are text- 
books on these subjects. 

KEYSTONE WELL WORKS 
Beaver Falls, Pa. 

170 Rrnadway 



"LARGEST DEALERS OF AUTOMOBILES, New 
and Second-hand, in the World.'' |2,2f>0 Auto lor $1,250. 
Saving $1,000 on a brand new car. That's the biggest 
auto barpain ever offered. We have purchased and now 
have on sale the surplus stock of new 'L)i 2S-30 H. P. 4 
cyl. " Queen " touring and runabout cars. Guaranteed. 
Other bargains in hish trrade new autos at 4L) to 60 per 
cent, reductions. Over 5(H) second-hand autos all in first 
class condition at ridiculously low prices. Our prices 
are so low on tires, sundiies. and apparel, it will pay 
you to write for our catalog and latest price list No. 129. 
The Times Square Automobile Co , 1599-1601 Broadway, 
New York. 309-311 Michigan Avenue, Chicago, 111. 

After April 15, Chicago address 1332-34 Michigan Avenue. 




KING 

Folding 

CANVAS BOATS 

Lighter, more durable than wood. Serviceable in salt water. 
PunctL re-proof j non sink.able; can't ftp over. A revelation in 
boat construction. Can be carried by hand, or checked as bag- 
gage. ' When not In use, fold up into a package. Send 6c. for 
Catalog, KiO Engravings. KING FOLDING BOAT CO., «82 
I.nke Street, Muskegon, Midi., formerly Knlnmazoo. 



RIDER AGENTS WANTED 

in each town to ride and exhibit sample 
l Bicycle. Write for special offer. 

We Ship on Approval without a cent 
} deposit, allow 10 DAYS FREE TRIAL 
and prepay freight on every bicycle. 
FACTORY PRICES on bicycles, tires 
Sundries. Do not buy until you receive our cat- 
alogs and leam our unheard of prices and marvelous special offer* 

MEAD CYCLE CO., Dept. S 269, Chicago, III. 





"Porox" Ignitor Storage 

BATTER I ES 
High Capacity. Light Weight. 

Proved as t he best for both igni- 
tion and light. No loss of cm rent. 
It, sto es and returns the power to 
your machine. You can see and 
examine the interior without ex- 
posure and digging, because it is 
made up in transparent celluloid 

iars. No danger of breakage like 
lard rubber. Plates and jars are 
guaranteed for one year. 

Send for catalog. 
Albert Muller, 205 West 41st St., New York 




If 
You Are 
Thinking' 



of a Row 

Boat. Launch. Runabout, Mo^oJVr.Boat or Cruiser, 
write us. We'll show you "■ quality craft." Style, 
Comfort, Luxury, Speed, Safe and Seaworthy. 
INLAND LAKES BOAT CO., Luke Geneva, Wis. 
Naval Architects. Expert Builders. 



Strong Arms 

For 10c. irv stamps or coin 

I will send, as long as they last, one of my 
charts showing exercises that will quickly 
build up shoulders, arms, forearms, 
and hands without any apparatus. They 
are beautifully illustrated with twenty 
half-tone cuts. Regular price 26c. 

PROF. ANTHONY BARKER 
230 Barker Bide., HO West 42d St., N. Y. City 




DRILLING 
achines 



well: 

Over 70 sizes and styles . for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

-WILLIAMS BROS.. Ithaca, N. Y. 



Bunsen burner, P. von Wouwermans, 

882,544, 882,545 
Butter, oils, etc, renovating, W. F. Jensen 881,929 
Button and garment supporter, combined, 

M. M. Strauss 882,027 

Button blank cutting machine, G. W. 

Schreurs 882,«6 

Button, collar, D. A. Hart 8S2.002 

Buttonhole cutter or shears, G. T. Bit.. 891,800 
Cabinet for holding disk records, C. H. 

Progler 88] ,P50 

Cabinet, kitchen, E. M. Bennett 881,368 

Calculating machine, W. F. Haussteln 882,387 

Camera, lens shutter reflecting, J. D. Gar- 
field 882,307 

Camera, photographic enlarging, F. A. 

Brownell 881,997 

Can opener, C. J. Johnson 882,065 

Cans, reinforced neck for milk, E. Mohr.. 882,504 

Canal lock, S. S. Jamison 882,501 

Canceling and postmarking machine, M. V. 

B. Ethrldge 882,519 

Car door fastener, F. Langley 882,071 

Car door, grain, W. L. Aurand 882.280 

Car, dumping. M. H. Treadwell -. . . 882.129 

Car fender, W. B. Reed 882,079 

Car fender, A. W. Shank 882,506 

Car grain door, C. C. Neale 882,014 

Car grain door, G. H. Oilman 882,308 

Car pole attachment, trolley, G. R. Dunn. 882,495 

Car replacer, H. M. Cawood 882,097 

Car replacing wheel, O. T. Dougherty 882,101 

Car running gear, mine, J. M. & R F. 

Phillips 882,533, 882,534 

Car stake. J. W. Stokoe 881,971 

Car ventilator, railway. II. W. Young 882,364 

Car vestibule, stock, G. F. Pettlt 882,163 

Carbureter, C. Schmidt 882,170 

Carpet and rug cleaning machine, J. R. 

Nye 882.208 

Carving drill, pneumatic, H. Meyer 882,259 

Carving machine, F. H. Richards 881,956 

Casting tool. n. Goddard 882,461 

Catamenlal bandage. M. E. Doyle 882,301 

Cement or concrete block mold, A. M. 

FTalght 882.249 

Cementing machine, W. A. Knlpe 882,251 

Chain link, G. G. Howe 882,317 

Chair attachment, G. W. Haas 882,248 

Chart, adjustable, W. Horelschi 882,111 

Check form, W. H. Bertram 882,485 

Checking device for lunch counters, etc., 

J. C. Maloney 882,399 

Chill mold, E. A. Tverdahl 882,507 

Chocolate warming table. J. R. Windsor... 882,040 

Cigar tip, W. E. Bostlck 882,185 

Clamping and locking device, Van Cise & 

Chambers 881,075 

Cleaning compound. H. C. Wright 881,989 

Clevis, L. K. McClellan 882,476 

Clip. See Spark-plug clip. 

Clock, flash-light electrical alarm and bank 

and call, A. Y. Jansen 882,320 

Clock, secondary electric. G. B. Bowell 882.1S6 

Clod crusher, Butler & Decker 882,295 

Cloth opener, spreader, and gulder, A. Birch 882,515 
Clothes beating apparatus, F. Wallersteln. 881,978 

Clothes line clamp, W. Mullln 882,41)8 

Clothes rack. n. C. Telnel 882,277 

Clutch, friction, F. A. Colwell 882.187 

Clutch, friction. T. C. Dexter 882,209 

Coaster brake, back pedaling, A. P. Morrow 882,150 
Coating machines and the like, feeding 

mechanism for, R. R. Richardson 882,167 

Coffee pot, H. L. Wells 882,183 

Coke oven door, J. J. Alley 882,365 

Colander, Hlgglns & McCoy 881, I'M 

Collar, J. K. P. Pine 882,415 

Column for Interior decoration, T. B. Lupo. 882,308 

Compasses, G. Schoenner 882,171 

Compressor regulator, Norton & Reynolds.. 882.338 
Concrete block, hollow, II. N. Pettlgrew.. 882,414 
Concrete construction, bar for reinforced, 

E. E. Slick 882,273 

Concrete construction, reinforced, P. Stra- 

glotti 882,216 

Conduit bending device, J. E. Morris 882.012 

Conduit, flexible, W. S. Brown 882.292 

Converter, rotary, J. L. Mnrdoek 882, ">31 

Conveyers, cleat for cable chain, E. Dem- 

arest 881.908 

Cooking vessel, F. Nestor 882,411 

Cooling and condensing tower, A. A. Mar- 
low 882,330 

Copy holder, B. F. Truax 882.220 

Copying device, letter, A. B. Vanes 882.083 

Corn husker, F. A. Ingersoll 882.500 

Corn husking machine, narman & Tnvlor.. 882,466 
Corn husking machine, green, W. J. Latch- 
ford '. 882.472 

Corset. M. Schottlander 882,425 

Corsets and other garments, attachment 

for, W. J. Parker 882.412 

Cotton chopper, W. D. McClure 882,335 

Cotton chopper. W. McCaleb 882,409 

Cotton dlstrubting apparatus. A. H. Morton 881.940 

Cotton picker, C. H. & D. H. Feary 882.458 

Coupling, A. Johnson 882.390 

Crackers, making, F. A. Johnson 882.000 

Crane mechanism. H. W. Metcalfe 882,011 

Crate, A. M. Kenelpp 882.302 

Crate, banana. G. Becker 882,046 

Crate filler, egg, J. II. Carter 882,040 

Culinary utensil. P. Wirthlin 881,988 

Cultivators, replanting attachment for, E. 

II. Slihl 882.355 

Culvert, corrugated metal, J. II. Schlafly.. 882,081 

Cupola, N. Ettlng 882,000 

Curtain, l>eer case. Jotter & Drews 882.470 

Curtain fixture, II. II. Schrover 882,082 

Curtain fixture. T. Widztszowski 882.280 

Curtain pole, J. S. Comlsslong 882,374 

Curtain nolo and shade holder, combined, 

W. E. Doud 882,054 

Curtain pole and shade roller support, com- 
bined, Taylor & Dawson 882,180 

Cycles, apparatus for muffling the exhaust 

of motor. E. W. Keller 882,068 

Dampening machine, D. P. Moore 882,334 

Delivery apparatus, G. Uhlmann 882,031 

Dental articulator, A. V. Dear 882,375 

Dental forceps, W. C. Miner 882.404 

Dental impression tray, W. T. Lyon 882.155 

Dental instrument, J. T. Wright 882.363 

Dental swaging device, R. G. Hopkins... 882.002 

Derrick, E. J. Ward 882.034 

Derrick, II. A. Hettinger 882.311 

Desk, J. S. McComb 882.207 

Desk, school. H. R. WItzke 882.282 

Die and making same, F. C. Emrick 881.912 

Digester, W. H. Atwood 881,888 

Display rack, W. G. Barnes 882,367 

Display rack. W. G. Barnes 888,367 

Distribution fixture. W. D. Scott 881,963 

Ditching machine, T. E. Nicholson 881,942 

Dividers, C. G. Moberg 882.405 

Doll, L. A. SacUman 882,422 

Door fastener, sliding, W. N. Carroll 882,206 

Door lifter, R. Thorns 883,029 

Drafting device, R. D. Watson 881,981 

Dredges or dredging chains, pin for, W. 

Brlnton 882,138 

Drinking vessel, E. Frlendlich 882,378 

Drum trap, W. A. Reld 882,209 

Dry closet. E. L. Gelsel 881,918 

Dyeing. Waldinger & Iserloth 882,543 

Educational appliance, M. G. Griggs 882,463 

Electric circuits and apparatus, protective 

appliance for, Hornsby & Anger 882.498 

Electric conductor connection, F. O. Ball. 882,514 
Electric currents with increased energy, 

means for transmitting, J. A. Stratton 882,026 
Electric discharge apparatus, P. H. Thomas 882,218 
Electric igniters, contact apparatus for, J. 

Krannlchfeldt 882,304 

Electric machine, static influence, H. Wom- 

melsdorf 882,508 

Electric machines, cross connection for dy- 
namo, W. H. Foote 882,242 

Electrical conduits, junction box for, A. 

McMurtrle 882,337 

Electrode, M. Ruthenburg 882,169 

Electrode, storage battery, T. A. Edison. 882,144 

Elliptic spring, W. G. Price 881,948 

Embroidery machines, hinge borer for, A. 

Braun 881,894 

Energy from the direct combustion of fuel, 

deriving, C. A. Mezger 882,261 

Engine igniting device, gas, J. V. Rice, Jr., 

881,052 to 881,954 
Engines, automatic power releasing device 

for draft, W. H. Rhodes 882,419 

Ensincs, firing device for gas, L. L. 

~ Lewis 8?2,?2f 



Marked improvements have been recently made in tr.e manufacture of Steam 
and Water Packings — preventing leaks, increasing durability. Engineers will be 
interested in these three improved packings: 



lied Breast Packing 

A Standard Red Sheet Packing 

Sayen=Heed Jlsbestos Packing 

For llleh Pressure and Super-heated Steam 

Mercer Packing 



Graphite and Rubber, Semi-Vulcanized] 

Send for circulars and samples. Manufactured by 
MERCER RUBBER COMPANY, Hamilton Square, N. J. 

(This is the factory which was so ably described in this magazine of October 5th) 



$887.16 Earned in 11 Days 

When the owner, withonly one assistant, actually earned $887.16 in eleven 
days cleaning hounes with one of our Portable House Cleaning Wagons and 
we know and canvroveto you that you or any other competent, energetic man can 
do as well or better, don't you think it was time you were investigating the 
money-making possibilities of the house- cleaning business? OverSUO operators 
in as many towns in the United States are making from 13,000.00 to $5,000.00 a 
year net profit cleaning houses with our patented house-cleaning machines 
and not one failure has been recorded among them. In every community 
where there are churches, hotels, schools, theatres, public buildingB and resi- 
dences there is work waiting for the owner of a portable house-cleaning wagon. 

Send for further information, descriptive matter, and letters from com- 
panies who are making money operating our machines. 

The Machine that Makes the Money Gen'l Compressed Air and Vacuum Machinery Company 

Largest Manufacturers in the World of Efficient Portable and Stationary Systems for Hotels, Office Buildings, Residences, etc. 

4479 Olive Street, Dept. C, St. Louis, Mo. 





WATERMAN 

CANOE MOTOR 

In 1,. 2, 8 anil 4 Cylinders 
Small, neat, complete. Standard type. 2 H. P. 
Weight 35 pounds. Drive a canoe 10 to 12 miles 
an hour. Gray iron cylinder. Spun copper jacket. 
Aluminum crank case. Float-feed Carburetor. 
Shipped complete, including foundation. Ready to 
put in canoe. Immediate deliver}'. Send for catalog. 

WATERMAN MARINE MOTOR CO. 
1509 West Fort St., Detroit, Mich., U. S. A. 



^MAXIMUS 

Self-Cleaning 

TIMER 

Increases power and speed of 
engine. Stupaspark-plugtroubles. 
Saves gasoline and batteries. Trial 
price any cylinder, including 
liulck Special, $8 prepaid. 
Money back in 30 days if wanted. 

The Beckley-Ralston Co. 
78 Michigan Av., Chicago 




LIGHT THAT NEVER FAILS 



Will produce better light and more of it 

for less money than any other artificial 

^ lighting device made. Complete satisfac- 

\ tion guaranteed. Special inducements 

| and territory consigned to the right party, 

®i We want a good man in every city, town 

and village in tbe world, Write to-day 

t'j' complete catalogue No. 99. 

NATIONAL STAMPING & ELECTRIC WORKS 

150-158 So. Jefferson "St., Chicago. U.S.A. 




PROTECT YOUR OPERATOR 
AVOID DAMAGE SUITS 

Let us send you full details of 
THE RACINE 

WOOD SHAPER GUARD 

More work with absolute protection 

from accident. 

Inexpensive— Adjustable. 

FAIR MFG. CO.. Box A, Racine, Wis. 



FDX MOTORS 

HIGH SPEED-HEAVY DUTY | 



Our "square deal" policy Is as Im- 
portant to us as it, Is to the buyer. We I 
■wantonly satisfied customers; hence we 
agree to refund your money, It FOX MOTORS fall to 
please you after 30 days' trial. Write tor catalog. 
THE FOX REVERSIBLE OASOLINE ENGINE OO. 
213 Front St. South Cincinnati, Newport, Ky. 




THE STRELINGER 

(Four cycle, one to four cylinder) Absolutely the 

Best Marine Engine Ever Made 

We also carry in stock several of Ihe best 
makes of Two cycle Marine Engines and a full 
line of Boat Accessories. Let us know your 
wants and we will quote prices. 

Engines \% In 50 Ii. p. $33 In $2,500 
Write for our 1008 catalog 

The Strelinger Marine Engine Co. 

Dept. 8, 1>. trait. Mid.., U.S.A. 



The Bungalow Number of 
American Homes and Gardens 



Do You Own a 
Are You Building a 




Bungalow? 



If so, read the Special Bungalow 
Number of 

American Homes 
and Gardens 

TO BE PUBLISHED IN MAY 



The number will contain about 
60 pages of helpful, practical in- 
formation, packed with beautiful 
photographic reproductions of all 
kinds of bungalows, big and little, 
costly and cheap. Everybody's 
taste has been consulted. Besides 
articles on tastefully designed small 
houses accompanied by plans and 
halftones, there will be contribu- 
tions on the decoration of the bun- 
galow, its furniture, plumbing and 
sewage disposal, in a word articles 



on everything that pertains to the bungalow, inside and out. 
This issue will include : 



Furniture for the Bungalow, by Esther Singleton 
Draperies and Rugs for the Bungalow, by Alice 

Kellogg 
Economic Sanitation of the Bungalow, by John 

Gade 
Ornamental Log Cabins, by Dorothy Sythe 
Artistic Curtaining, by Phoebe Westcott Humphreys 
A Summer Camp at Arden, by Mabel Tuke 

Pries tman 
A Garden Room, by Carine Cadby 



What is and What is not a Bungalow, by Tomaso 

Lentellus 
How to Build a Log Cabin, by Edward Fesser 
A Group of California Bungalows, by Helen Lukens 

Gaut 
A Connecticut Bungalow, by John Sherman 
Two New England Bungalows, by Mary Northend 
A Texas Bungalow, by Paul Thurston 
Ornamental Gateways to Bungalows 
A True Bungalow, by Francis D. Nichols 



DOUBLE NUMBER. Price 50c. 



MUNN h. CO., 361 Broadway, N. Y. City 
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I Want You to Kjiow 
My Razor as I 

JCtlOW It. whether y° u 

4\f ItSiVtV A L. r ely upon the 

old fashioned razor or whether you 

depend upon the barber for your daily shave, there is 

still a better, quicker, more economical and 

sanitary way — the *' Gillette " way — and my razor 
will convince you of this fact. 

It is the better ivay because of the great convenience it affords 

-a slight turn of the handle enables you to have as close or as light a 

shave as you may wish — removing any beard without the least discomfort 

or irritation of the skin. 

It is the quicker way because the thin, flex- 
ible, double-edged blades require Afo Stropping, 
No Honing, They are made of specially selected 
and tested steel, individually hardened, tempered, 
;round, honed and stropped by never-varying auto- 
atic machinery. They are so inexpensive that when 
dull you throw them away as you would 
an old pen. It takes but from three 




It is the eco- 
notnivftl way 
because you may 
shave yourself at 
home or away from 
homeataiiytime -saving 
yout inie. money and the end- 
less inconvenience and annoy- 
ance of being dependent upon I he 
liarber. M y razor not only produces 
daily dividends of satisfaction to its users but 
saves its cost inside of a few weeks. 

1 could talk to you a month about the good qual 
ittes of my razor and what it means to you, buL what I 
want is to' net you to try it just one* and then you will 
know it as I know it, and would not part with it for any price. 

Ask your dealer for the 
"Gillette "to-day and shave "%S? & #/ 'JJ'+'TjL, 

yourself with ease, comfort. &M/?l&S\^&/tUZAlC>C£*Cs 
and economy for the rest of * Jf ****** ,JmJ " J,- ^ r * r ^- r 
your life. w 

Ttie Gillette Safety Hasor Set consists of a triple silver- 
jplatedholder,l% double-edged Mattes (24 keen etlfies) paclced 
tn a velvet-lined leather case, andthejiriee is $5,00 at all the 
leading Jewelry , Drug, Cutlery, Hardware, and Spmrting 
Goods Detders. 

Combination Sets from $6.50 to $50.00. 
Ask your dealer for this " GILLETTE "to-day. If substitutes are offered 
refuse 1 hem and write u3 at once for our booklet and free trial offer. 



Gillette Sales Company, 




NO STROPPING NO HONING 




207 Times Duitding, 
Jlleui York City. 





The typewriter user always expects more and better 
service from the 



Remington Typewriter 



than from any other writing machine. He has reason to, 
a right to, and we want him to. 



Remington Typewriter Company 



(Incorporated) 



New York and Everywhere 



Engines, raeilns for forcing liquids to, A. 

M. Zimmerman 882,226 

Engines, vaporizer or carbureter for gas, 

C. I). Shain 882,023 

Envelop and letter sheet, combined, C. W. 

Cook 882,207 

Envelop fastener, L. M. Norwood 882,015 

Etching apparatus, plate, .1. N. A.\t 882,443 

Evaporator, E. Zaremlia 881,090, 882,043 

Exercising apparatus, J. 1*. Thomas 882,181 

Explosive mixing machine, <1. 1*. Jones.. 882,114 
Extension screen, metallic, 'J 1 . Limoge.... 882,307 
Eyeglass or spectacle mounting, II. Hilbert 882,540 
Fabrics, forming woven pile, J. K. Dal- 

kranlfflii 882,454 

Fabrics, machine for cutting pile designs 

Dii, <!. 1). von Ilofr 882,313 

Fare register operating mechanism, W. II. 

Honiss 882,003 

Fastener, I', sicolte 882,430 

Fence post, concrete, V. 1\ Van Hook 882,131 



882,430 
882,417 



882,230 
881,070 



Kence post mould, J. I). William 
I'Vrrosllicon, producing, E. b\ I'r 
Fertilizer distributer, N. II. & J. II. 

Bloom 

File, clip, C. Kpiro 

filler, Traulsen & Iiiuidesen 882,030 

Filter, I. Boyd 882,448 

Filter for eyaulding and the like, continu- 
ous, H. Hunt 882,202 

Finger pad, M. II. McElhone 882,117 

Fire alarm box, M. W. Ilamblin 882,250 



8r 

Bradshaw 

Thompson 



fire escupe, J. W. Hull, 

Fire extinguisher. W. A. 

Firearms, front sight for. J. E. 

Fleshing apparatus, L. Hupp.. 

Flour and other grain products, apparatus 

for bleaching and ageing. Meat's & 

Craig 

Flout 1 ami other grain products, bleaching 

and ageing. Means & Craig.. 
Fluid pressure generator, M. Wa 

Flush receptacle, F. T. Wheeler 882,225 

Flushing apparatus, automatic. R. Brock* .882,451 

.1. F. & R. F. Illehljourg 882,124 

ti. Fredi'ickson 882,306 



882,400 
881,803 
882,182 
882,270 



882,520 



882.527 

8S2.08f 



Jr., & J. I'. Wetherill, 



Fly 

Fly trap 

Kly whe 

Flying machine, E. L. ■rake.. 
Flying machine, T. J. Whitlen 
Flying machine, E. R. Ernst.. 
Fog signaling apparatus. T. L. 

iiiigle-nietal. W. 

\. E. Hewlett.. 

egumiiious, W. , 
Frog box. Wtllard & Donaldson 
Fume condensing apparatus, J. R 



el, 



Folding bench, 
Folding table, 
Food, niaki 



882.037 
882,189 
882,435 
882.457 
882,050 
882.(110 

882.064 

Schwalbe 882.173 

882.184 

Moffitt. . 882.073 



Willson... 
II. Maxwe 



Funnel. I). V. Bee 881,891 

Furnaces, sheet for boiler, Rogerson & 

Renchler 882.420 

Fust; and fuse box. F. E. Sessions 881.065 

Fuse, mine. L. Lheure 882.154 

(Salter, II. Cohen 882,235 

(Same counter and the like. II. O. Hose... 881,020 
Garment fastener, F. E. Wilson... 882.087 882,483 

Garment fastening device, I). Basch 882,445 

Garter fastening device, man's, R. A. 

Moore, Jr 881,930 

Gas analyzer, automatic. H. .T. Westover. .. 881,986 

Gas generator. Mears & Craig 883,528 

Gas lighting device, W. K. Elliott 882,055 

Gasolene engine and pump drain, G. G. 

Forester 882.496 

Gasolene trap, W. J. Kramer 882,303 

Germicide, solar, J. O. Day 882,100 

Glass articles, device for manipulating, F. 

G. Farnham 881,913 881,014 

Glass, marble and the like, machine for 

grinding and polishing the edges of 

plates of, V. Kimon 882,115 

Glass sheets, implement for cutting shaped 

sections from, C. F. Chapman 881,899 

Glass tulles, machine for heating, J. T. 

Fagan 882,100 

Gloves, apparatus for facilitating the put- 
ting on of India rubber, C. A. 

Hoeff teke 882,312 

Governor mechanism for engines, W. E. 

Gannon 881,017 

Grain, machine for separating hulled from 

unhulled, A. 1'. MacDonald 882,156 

Grain shocker, C. M. Cochran 882,052 

Grate bar, C. W. Rolin 881,960 

Grooving or routing tool, J. M. Mnssey.. 882.331 

Hammer frame, power, L. J. Clossey 882,492 

Harness fitting. W. H. Ferris 882,450 

Hat mold, F. II. Lee 882,324 

Hay rack, E. II. Moyer 882,407 

Headers, comb reel for, J. C. Eichelberger. 882,376 

Heater, G. IL Bartlett 882,229 

Heating system, steam, J. A. Donnelly 882,300 

Heel, host or shoe. Mantel & Vollmaver. . . 881.921 

Heel, cushion, R. W. Ferry 882,268 

Heel support, shoe, V. E. Harris 882,100 

Heels or soles of hoots and shoes, metallic 

protector foe, J. II. Vinton 882,542 

Hinge for screen doors, spring, E. Bomtucr 882,280 

Hinge, spring, W. K. Bucher 882,140 

Hoist, E. Y. Moore 882,202 

Hone holder, R. J. Brandenburg 882,137 

Hoop shaving machine, A. A. Dailev 881.907 

Horseshoe, II. I>. Kennedy 882,007 

Horseshoe. Dunn & Francis 882,494 

Giinnell 882,407 

VV. W. Kilpatriek 882,503 

C. M. Wheelock 882,436 

Wilson 882,441 

Astfalck 882,045 



R. 



Hose coupling 
I lose coupling, air, 
Hot water heater. 
Hub, wheel. It. E. 
Hydraulic press, VV 
lee creum freeze 



Induction coil, M. 
Induction coil. J. 
Ingot compressing 



T. E. Valerius 882.032 

Ice making apparatus. 10. T Williams 882.224 

Igniting apparatus, electrical. E. S. Huff... 882,003 

Immersion regulator, A. E. Junes 881.030 

Implement, rotary, ('. W. Keen 881.032 

S. Brighani 882,018 

t). Ileiuze. Jr 882,108 

ipparatus, .1. Illingworth. 
881,027 

Insect destroyer. W. R. Cratln 

Instep supporter, A. Toporezer 

Insulating and testing system, cable, T 

Cope 

Insulator, electric, ('. R. Slussei . ... 

Insulator pin, W. Sclnirfhausen 

Insulators, wire tie for. \V. E. Callane.... 

Internal combustion engine, T. Veitch 

Internal combustion engine, A. G. Mel 

hulsb 

Ironing board, G. A. Brinn 
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881.028 
882.142 
881,974 

882.141 
881 .967 
882.424 
882.1)05 
882,221 

882,401 
882,003 

Loffi 882,116 

Buckius, Jr 8S2.4S7 

Brown 882.231 

C. Smith 881.068 

Koeppi'n 882,151 

i, guard for the, P. 

Kiiuth 882,252 

Lace fastener, shoe, G. II. Nicholls 882,479 

Ladder, extension. J. A. Callisch 882,371 

Ladder jack, (). C. A. Block 881.906 

Lamp, H. E. Fine 882,146 

Lamp, automobile, L. Blerlot..., 881,892 

Lamp bases, manufacture of incandescent, 

M. M. Merritt 882,258 

Lamp, Incandescent, M. M. Merritt 882.257 

Lamp, inverted gas. E. It. Wilner 882,222 

Lamp, revolving Hash, E. E. Adams 882,442 

Lamps, combined base ring and bracket for 

signal, A. II. Handbill. Jr 882.309 

Lantern, J. I'. Horn 882,20] 

Lantern holder, C. W. Leaning 882.306 

Lasting machine, C. F. I'ytn 882.018 

Lasts, making, J. J. Smith 882.274 

Latch, vehicle door, F. C. Altinann 882,130 

Lead ores, reducing. A. Francis 882,103 

Leather dressing from sapped or exhausted 

tanning liquors, making, G. W. Chillis 882,480 
Leather dressing from tanning liquors. 

making liquid, O. W. Chillis 882,490 

Leather, extraction of glue from mineral- 
dressed or chrome-tanned, A. R. 

Weiss, Jr 882.481 

Leather rolling press, C. Voss 882,033 

Lever for lifting jacks, (!. II. Booth 882.447 

Lifting jack, M. L. Jenkins 882.004 

Lifting jack, I. J. Keeler 882.066 

Lightning arrester, F. P. Cauhle 882.006 

Lightning arrester, N. J. Neall 882,205 

Liquid concentrating apparatus, P. Kest- 

ner 882,322 

Liquid fuel furnace, J., W. M. & M. M. 

Bunion 882,294 

Loading apparatus, N. I). Hansen 882,384 

Lock, D. W. Crockett 881.900 

Lock, II. F. Kell 882,067 

Lock, B. Eichler 882,303 



IT IS MANIFEST 

To any business man or accountant, after a five-minute ex- 
amination, that the Universal Adding and Listing Machine 
operates easiest, most conveniently and does the best work 
on account of having the register right above the keyboard in 
plain sight so you can tell at a glance if the machine is clear 
or how much has been accumulated; of having the carriage 
on top of the machine like it is on a typewriter where you 
can conveniently reach it ; of having the paper roll handy to 
get at ; of a paper feed that handles a single loose sheet or 
carbon copies and permits the roll paper to be pulled up and 
torn off properly without using both hands ; of a keyboard 
that restores when the handle is two-thirds of the way fjaxk 
so the operator doesn't have to wait to set up another item ; 
of being able to take a total or sub-total without waste of 
time and effort to pull the handle a blank stroke; of having 
totals and sub-totals always printed in red and of fixed 
alignment, accurate work, etc. 

In actual use the Universal is better than it looks, the key 
action is light, the lever pull is smooth and easy. It would 
help you on your work by adapting itself to your require- 
ments without changing your office or accounting methods. 

The Universal is made in many sizes and styles to suit the 
small merchant or the largest concern and can be had to 
operate by hand or electricity as desired. The Universal is 
sold absolutely on its merits, can be purchased for cash or on 
easy payments and is fully guaranteed. 

Just give us an idea about your class of Work and let us 
tell you all about the Uni- 
versal- it won't cost you 
anything and you ought to 
know about the most mod- 
ern Adding and Listing 
Machine made. 



<$e 



-mocfcoci 

ADDING MACHINE CO. 

3835 Laclede Ave. 
ST. LOUIS M0. 




Do You Appreciate 

Absolute Reliability and Easy Starting? 

Our 1908 Models will contain 

more real mot or va lite than 

has ever before been 

incorporated in one 

small motor. 

They are made es- 
pecially for the man 
who wants the best. 

CUSHMAN MOTOR COMPANY 

2026 N. St., Lincoln. Neb.. V. S. A. 





Would You "Make the Round 
Trip" Without Uncertainty? 

Investigate the 

Hildreth 
Marine Motors 

We are ready to 
"SHOW YOU" 

Send for valuable facts 
about Marine Motors. 

THE HILDRETH MFG. CO. 

Sheridan, Lansing, Mich., U.S. A 



Invincible Marine Motors 

are the latest and most 
approved type, 2 • Cycle 
engines for practical use. 
They are simple, sensi- 
ble, strong and service- 
able, made in three sizes. 
2 H. P. and $% H. P., 
single cylinder, and 7 H. 
P. double cylinder. 

Our engines are sold with complete boat 
outfit under Factory guarantee, at net fac- 
tory prices, which are very reasonable. 
Descriptive catalog free. Send t«day. 

THE INVINCIBLE MOTOR- CO.. 
453 Unity Building, . Chicago. 111. 




TOOlS! TOOlS! TOOlS! 

We keep all kinds. Send your name 
on a postal and get our 88-page Booklet 

Montgomery & Co., 109 Fulton St., New York City 




KNIGHTS OF THE CRIP 
Earn from $2,000 to $10,000 a Year and Expenses. 

We will teach yon to be one in eight weeks by 
mail and guarantee you a position as a Traveling 
Salesman with a reliable firm. No former expe- 
rience required. Salesmanship is the highest 
paid of all professions. Hundreds of calls forour 
graduates. Send for our free book, "A Knight of 
the Grip," today. t Address Derjt. 408, National 
Salesman's Training Ass'n. Offices Modadnock 
Blk., Chicago, 111., Lumber Exchange, Minneap-. 
olis, Minn., or Scarritt Bldg., Kansas City. Ho, 



A Homemade 100=/V\ile 
Wireless Telegraph Set 

Read Scientific American Supplement 1605 for a 
thorough, clear description, by A. Frederick Collins, of 
the construction of a 100-mile wireless telegraph outfit 

.Numerous, adequate diagrams accompany the text. 

I Price II) cents by mail. Order from your newsdealeror 

I from 

MUNN & CO., 361 Broadway, New York 
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Locomotives, skeleton eccentric for, G. M. 

Ried 882,537 

Logs, device for recovering —submerged, 

P. J. Ilatliway 882,310 

Loom, P. Ott 882,120 

Loom shuttle, J. A. & O. J. Perkins 882,207 

Loom shuttle box, rotary box, A. E., A. 

& G. Walker 882,301 

Loom take up mechanism, <3. K. Cox.... 881,004 
Looms, weft replenishing mechanism for, 

J. Gabler 882,100 

Looms, yarn selecting mechanism for tufted 

fabric, J. K. Dalkranian 882,455 

I.ooper hook. W. H. Zellers 882,000 

Mail bag catching and delivering apparatus, 

J. C. Dayton 882,237 

Mail bag deliverer and catcher, W. II. 

Rogers 882,345 

Mail bag receiving apparatus, L. II. Burch 882,293 
Mail pouch delivering apparatus, C. A. Wil- 
lis 882,223 

Mail receiving case, A. Ilaentze 882,381 

Manure spreader, B. M. liuehler 882,370 

Marking device, R. L. Herman 882,10!) 

Marking gage, Anderson & Johnson 881,887 

Mask, baseball, G. II. Ridlon 881,057 

Massage apparatus, pneumatically operated, 

T. A. McCall 882,532 

Match, safety, G. E. SclMllt* 882,427 

Measuring device, self-registering land, J. 

Finn 882.101 

Measuring machines, stamping attachment 

for cloth, F. Wolf 882,283 

Metal and producing the same, expanded, 

N. B. Clark 882,401 

Metals contained in copper-nickel nialte, 

separating the, J. M, Neil 882.075 

Milking apparatus, A. W. [lardy 881,022 

Mining apparatus, J. W. llunsaker et al.. 8H2.148 

Mirror, folding hand, I>. C. Petersen 881,047 

Mitten pressing machine. R. R. Lewis 882,326 

Mold. See cement or concrete block mold. 
Molding machine guide, W. L. G. Williams 882,44* 
Mortise joints, method of and means for 

making, J. L. Gilman 882,001 

Motor, C. W. Manzel 881,035 

Mower reaping attachment, J. W. I'rid- 

more 882,104 

Music leaf turner. II. II. West 882,030 

Needle threader, M. E. & A. T. Lassen.. 882,204 

Nut lock, W. F. Brown 882.309 

Nut lock, C. L. Hine 882.389 

Oar, J. Lehman 882.072 

Oil, means for burning, T. C. Mason.... 882,205 
Oil switch, electric, J. D. Ililiiard, Jr., & 

(). B. Parsons 882.388 

Oiler, windmill, H. E. Brown 881,896 

Ore and materials, rotary screen for, II. 

G. King 882,070 

Ore concentrating table, G. E. Woodbury... 882,511 
Ore concentrators, drive mechanism for, 

G. E. Woodbury 882,512 

Ore separator, magnetic, R. R. Moffatt... 882,158 

Ore treating process, W. G. Swart 882,217 

Ores, roasting and sintering, llwiglit ifc 

Lloyd 882.518 

Ores, treating, Dwlglit & Lloyd 882,517 

Ozone producing apparatus, A. C. Wood. 

882,509, 882,510 

Package or mail catcher, G. Zurcher 882,227 

Packing, rod, J. C. Edgecumbe 882,103 

Padlock, S. R. Fraim 882,192 

Pail support, milk, J. Schuster 882.211 

Paper and the like, treatment of gum, 

R. A. McLaurin 882,336 

Paper box or container, J. C. Kimsey.. 882,522 

Paper hanging device, J. P. Brennan 882,092 

Paper making machine roller and manu- 
facturing same, W. E. Sheehan 882,351 

Peanut picker, J. A. Warren 881,979 

Pen, drawing, G. Schoenner 882,172 

Pen, fountain, E. R. Smith 882,179 

Pencils afld the like, attachment for, 

F. W. Evans 882,377 

Percolator pot construction, G. E. Savage 882,080 

Pessary, therapeutic, F. M. Siner 882,176 

Piano action, R. Eastwood 882.302 

Piano action frame, F. G. Billings 882,288 

Pianos, lock slip for automatic, R. K. 

Thumler 882,433 

Picture card, A. Kinnicutt 882,150 

Picture display machine, PI. A. Farrand.. 881,916 

Picture hanger, M. B. Franklin 882,2.43 

Picture hanger, O. S. Olson 882,339 

Picture holder, G N. Marvin 881,936 

Piles, means for sinking, F. B. Gilbreth. 882,520 

Pin tag or ticket, C. Winkler 882,088 

Pipe, W. J. Williams •. 882,281 

Pipe coupling, train, W. Z. Pullman 882,017 

Pipe cutter, R. L. Thomas 882,432 

Pipe cutting and crimping machine, Jans- 
sen & Moats 882,502 

Pipe expanding apparatus, C. Fell 882.305 

Pipe wrench, H. W. Simms 882,272 

Planers, cutter guard for buzz, C. O. & A. 

D. Porter 882,122 

Planter attachment, W. D. Gilbreath 882,379 

Planter marker attachment, G. W. Golds- 

boro 882,402 

Planter, potato, C. F. Schmidt 882,349 

Plastic, A. Sargent 882,538 

Plate doubling machine attachment, F. 

Westwood 882,434 

Plow disk and the like, P. Speirs 882,353 

Plug seat switch, B. O. Wells 881,985 

Pneumatic action, H. Meyer 882,402 

Pneumatic dispatch apparatus. sending 

mechanism for, II. D. Waterhouse. . 881.980 

Pockethook, II. A. Dodge 882,493 

Potato masher, W. A. Prindle 882.078 

Poultry fountain, J. Cullen 881,006 

Power shovel jack-arm and mounting, J. B. 

Webber, Jr 882,086 

Power transmitting mechanism, W. O. 

Worth 882,513 

Preserving jar, A. Wilkin 882,438 

Printed paper strips in true register, de- 
vice for assembling, P. Ashelm 882,366 

Printing press, especially of the bed and 

platen type, A. Burbach 881,098 

Printing presses and similar machines, 

dampening device for, G. W. Prouty. . . 882,536 

Pulley, friction, II. H. Balliet 882,444 

Pulley, loose, C. M. Swanson 882.028 

Pump, M. Latta 882,524 

Pumping jack, L. R. Stone 881,072 

Punch holder, L. J. Sioat 882,178 

Puzzle device, R. Haldenwang, Jr 882,464 

Rack. See clothes rack. 

Radiator wall sections, connection for, 

J. A. Holfelder 882,315 

Rail joint, G. C. Brown 882,291 

Rail ioint, insulating, B. Wolhaupter. . . . 882,041 

Rail tie. metallic, L. R. Custer 882,298 

Railway frogs and the like, heel block for. 

Weaver & Reinoehl 882,982 to 882.984 

Railway gate, automatic. J. Permit 882.342 

Railway joint chair, C. Ilerndou 882,200 

Railway signaling apparatus, J. D. Tay- 
lor 882,275 

Railway tie and rail joint means therefor, 

Iluebschwerlen & Romtg 882,310 

Railway tie, concrete, II. II. Clougb 882,051 

Railway ties, rail fastening for concrete, 

H. II. Clough 882,050 

Railway trains, safety appliance for, R. 

C. Millard 882,157 

Rake attachment, hand, O. Ilubbell 882,467 

Ranges, etc., water heating attachment 

for, E. W. Vest 882,541 

Ratchet mechanism, E. A. Schade 882,539 

Razor, J. II Parkison 882,413 

Razor strop, C. W. Habcock 882.228 

Reamer and boring head, R. N. Melvin. 882,529 
Recording and duplicating device, J. C. 

Proehstel 882.123 

Reel for ruchings, etc., L. Sonn 882.431 

Refrigerator car. M. Cooper 881.902 

Register, N. D. Nelson 882.076 

Retorts, extracting apparatus for horizon- 
tal, C. Eitle 882.304 

Ring traveler, A. B. rotter 882,077 

Rolling ribbed bars, T. W. Jenks 882.321 

Rotary engine, C. E. Rhorer 882,168 

Rotary engine, S. W. Vincent 882,360 

Rotary engine, C. O. Sherman 882,428 

Rubber goods, curing or vulcanizing, C. L. 

Pepper 882.341 

Sand drier, centrifugal, C. S. I/ee 882,256 

Sanitary appliance, J. H. McCall 882.410 

•Sash fastener, G. Zeliff 882.135 

Saw attachment, I. H. Howe 882,318 

Saw gage and filing tool, Z. N. Seelye.. 882,213 
Saw, jig, A. Anderson 882,044 



A Car E>r ByieKgCbmmcrcial Purpose 




O YOU REALIZE 

the enormous ad- 
vance which has 
been made in recent years in 
the making of commercial cars? 
Do you know that the Rapid line of 
power wagons offers a practical thoroughly tested 
car for every commercial purpose? 

AS A PAYING INVESTMENT there are few things better for 
the man of limited capital than the Rapid line of passenger-carrying cars-. 
These are made for 12, 16, 20 and 25 passengers, and are sure money 
makers in connection with hotels, summer resorts, sight-seeing service, 
or as a means of rapid transit between villages and suburban communities. 

FOR COUNTRY CLUBS AND HOMES we call especial 
attention to our 12-passenger Pullman Car. This luxurious, easy-riding 
car provides the most fascinating, and at the same time, the most 
economical method of country and suburban transportation yet devised. 
Nothing has been spared to give it style, comfort and beauty. 

FOR DELIVERY SERVICE, we have demonstrated in hundreds 
of cases the ability of a "Rapid" car to save money and give more 
efficient service than the old-fashioned horse-drawn methods. 

WE MAKE SPECIAL CARS for every requirement, including 
drays, hearses, busses, hospital ambulances, police patrols, fire hose 
wagons, and anything special you may want. 

' u Write me personally the kind of service you are interested in, and 
I will tell vou just what our cars can do in your particular case. 

B. P. HENRY, SeJes MaLnaLger 

RAPID MOTOR VEHICLE CO. 

LARGEST MAKERS EXCLUSIVELY OF COMMERCIAL MOTOR CARS IN THE WORLD 

135 Rapid Street. PONTIAC. MICH. 

V/c have some excellent unassigned territory for responsible agents of ability who own a garage. 



To Book Buyers 

We have just issued a new 
112-page catalogue of re- 
cently published Scientific 
and Mechanical Books, 
which we will mail free to 
any address on application. 

MUNN & COMPANY 

Publishers of Scientific American 
361 Broadway, New York 



HOW TO MAKE EL f£BM AL 

Choice of '2S Books for 10 cents. 
Otker Hooks, Castings for Oynamosand iUqtors, 
Son* tor Casting Bulletin and Book List. 
Write us for any book you want. 

ISITIIIEK 1* L It. CO., S. Lynn, Muss. 



BABBITT METALS.— SIX IMPORTANT 

formulas. Scientific American Sdpi'I-emextI l'i:j, 
Price llcents. Kor sale by Munn & Co. and. all news- 
dealers. Send for catalogue. 




GASOLINE ENGINES 

^ AS 



A Motor Boat Encyclopedia 

Scientific and Prac'ical Book 
Marine Engines and Motor 
Roats written by experts in a style 
easily understood by ail. whether fa- 
miliar with thi.< subject < r not. A 
book of 64 [tapes and&jOilhii-tratiODs. 
This 190S Practical T-eatise also de- 
scribes the l^erro Marine Engine in 
detail. Send 10 cents for it today. 
Costs us much more— worth man «• 

^m times this amount to you. Catalog FRKfci. 

^ The Ferro Machine and Foundry Co. 
75 Wade Building, Cleveland, Ohio 

Eastern Branch— 2d floor, -H Cortlandt Street, N. Y. Citp 




COLUMBUS BUGGIES 

BUILT BY US 

The Standard for Quality Everywhere 

NOW SOLD DIRECT FROM OUR FACTORY TO YOU 

SAVING YOU THE HOME DEALER'S PROFIT 

A "Columbus" is the vehicle you should buy. Don't take chances when 

yon can go direct t« the manufacturer, getting the genuine Columbus 

Quality and Columbus Style, saving tfieHf% to 60% Dealer's Profit. 

Every Vehicle Sold on One Full Month Approval 

Trial and Guaranteed Two Years. 

We Want you aa a customer— once a Columbus customer— always a 

Columbus buyer. When you do business with this company, you are 

dealing with an old reliable manufacturer with a reputatiou built on quality 

and square dealing. We have buggies now in use sold over 15 years ago. 

We have thousands of customers who would not have anything else. 

OUR CATALOGUE of COLUMBUS BUGGIES, 
Runabouts. Phaetons, Surreys, Stanhopes, Car- 
riages and Harness will be mailed to you abso~ 
_ ^ m lutely free. Write for it now. 

THE COLUMBUS CARRIAGE & HARNESS CO., 
2063 So. High Street, Columbus, Ohio 




AUTOMOBILES $100 AND UP 



We will mail our large Illustrated Bargain Sheet of new and .slightly 
used Automobiles on request. This sheet shows accurate photographic 
views of more than 5(1 Automobiles offered as)owas$lG0. Kvery car 
guaranteed as represented. Write plainly to 

S. GRAHAM AUTOMOBILE CO. 



Established 17 years, 



601-603-605 Madison St., CHICAGO, ILL 




Twice-Two Cycle Engine 



Greater mechanical simplicitv. Perfect combustion— no 
smoke— no odor. Higher efficiency — single cylinder. 
5-inch bore— 6-inch stroke. 600 revolutions per minute— 
12 horse power by actual brake test. 

'* Seeing Is believing." We are ready to "show" You. 

THE TWICE-TWO CYCLE ENGINE CO., Inc. 

20 South Ctvnal Street. Chiccvgo 



Simplicity of the 

TWO-CYCLE 

with more efficiency 

than the 

FOUR-CYCLE 
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Classified Advertisements 

Advertising in this column is 75 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 



BUSINESS OPPORTUNITIES. 

START A MAIL ORDER BUSINRSSof your own, but 
not with a cheap trick or novelty. I made 160,000 in five 
years and began small. I will sbow you bow to start right. 
Send for free booklet. Heacock, Box 953,Lockport. N.V. 

WANTED.— Good industry, fine location, natural gas, 
solid rock foundation, plenty water, reasonable price for 
labor. Address Board of Trade, Cedar vllle, Obio. 

PATENTS WANTED.— We market patented arti- 
cles on royalty basis. Give full description and selling 
price. Best references. No agents. Continental Com- 
pany, 526 Missouri Trust Bldg., St. Louis, Mo. 

PARTNER WANTED— One. who can furnish money 
and manufacture in Europe a patented invention on a 
royalty basis. Partner, Box 773, New York. 

PATTERN LETTERS AND FLGURE8 (White Metal 
and Brass) for use on patterns for castings. Large va- 
riety, prompt shipments. Send for catalog. H. W. 
Knight & Son, Seneca Falls, N. V. 



PATENTS FOR SALE. 

UNITED STATES PATENT 845,492, Canadian Patents 
Nos. 103,617 and 107.1G7. For the Process of Making 
Wrought or Steel Fluid and Non-Fluid Oil Cups and 
Plugs. For locomutive rods, guides, eccentrics and 
compressors, etc. The best and cheapest cups made. 
30,000 in service. No reasonable offer refused. For par- 
ticulars address J. T., 614 S. 2d St, Albuquerque, N. M. 

IMPROVED TRENCHING HOE OR LAWN TRIM- 
MER. U. S. Patent 871,565. On a royalty basis. H. B. 
Cahoon, 93 S. Balch Street, Akron, Ohio. 

FOR SALE ON ROYALTY.— Patent No. 793,279. Im- 
proved natural or artificial gas mixture for all pres- 
sures. Warrants investigation. Correspondence so- 
licited. F. H. Crawford, 52 W. Gay St., Columbus, Ohio. 



FOR SALE. 



FOR SALE. —King Four Cylinder. Four Cycle Engines. 
Cylinders 5x5^-inch. Price $375. Northern Motor Car 
Co., Detroit, Mich. 



HELP WANTED. 

OFFICE MANAGER. $1,00(1; Chief Draftsmen, $1,800; 
Timekeeper, $1,000; Private secretary, $1,040; Specialty 
Salesmen, $1,200. Other positions open. Write Hap- 
goods, 305 Broadway, New York. 

WANTED thoroughly competent steam specialty 
Salesman. One that can sell high grade goods. Address 
M. M. Co., 1041 Grand Kiver Avenue, Detroit, Mich. 



AGENTS WANTED. 

YOU CAN DECORATE China. Burnt Wood, any. 
thing, plain or iu colors, from photographs. No talent 
required- A new art appeals to everybody. Cost small, 
proats enormous, decorating or teaching. Outfits sup- 

Slied. Stamp fur information and agent's prices. 
. K. Vallance Co., Elkbart, Ind. 

AGENTS WANTEDinevery county to sell the Trans- 
parent Handle Pocket Knife. Good commission paid, 
h'rom $75 to $300 per month can be made. Write for 
terms. Novelty Cutlery Co., No. 2 Bar St., Canton, O. 



TYPEWRITERS. 



TYPEWRITERS. -Hammond, $10; Remington, $12; 
Smith Premier, $18: Oliver, $29. All guaranteed for one 
year. Send for catalogue. Harlem Typewriter Ex- 
change, Dept. U, 217 West 125th Street, New York. 



AERONAUTICS. 

INSTRUCTION.-Three courses; Balloons, Dirigibles, 
Aviation, prepared by Lieut. C. Rspitalller. Krencb 
Army. A. C. Trine a, Director. Cataloeue on request. 
International School Aeronautics, 2 East 29th Street, 
New York. Telephone 2515 Bryant. 

MALLET, Paris, Spherical Balloons and Dirigibles. 
Chauviere. Paris, Aeroplanes and Helicopteres. An- 
toinette Motors tor Aviation. Hue Aeronautical Sci- 
entific Instruments. American Representative: A. C. 
Triaca, 2 Hast '29th Street, N. Y. Tel. 2515 Bryant. 



BOOKS AND MAGAZINES. 

ELECTRICIAN AND MECHANIC.-Practical month- 
ly magazine for electrical and mechanical students and 
workers. Publishes illustrated directions for con- 
structing dynamos, motors, gasoline engines, wireless 
telegraphy, electroplating, electrical wiring, me- 
chanioal drawing, using tools, furniture construction, 
boat building, all kinds uf mechanical work. One 
dollar yearly; trial subscription for three months, 
twenty cents. List of electrical and mechanical books 
free. S. A. Sampson Pub. Co., 6 Beacon St., Boston, Mass. 



HOUSEHOLD NEEDS. 

BUTCHER'S BOSTON POLISH is the bestflnisb made 
for floors and interior woodwork. Not brittle; will not 
scratch or deface like shellac or varnish. Send for free 
booklet. For sale by dealers in Paints, Hardware and 
House Furnishings. The Butcher Polish Co., 356 At- 
lantic Avenue, Boston, Mass. 



PHOTOGRAPHY. 

AMERICAN PHOTOGRAPHY succeeds American 
Amateur Photographer. Camera and Dark Room and 
Photo Heacon. The editors of each now join in making 
a magazine which should be in the hands ot every pho- 
tographer, professional or amateur. 15 cents monthly, 
$1.50 per year. Three specimen copies tor a quarter. 
Am. Photographic Pub. Co., 361 Broadway, New York. 



GRE-SOLVENT. 



GRE-SOLVENT instantly dissolves Machine-grease, 
Paint, Ink, etc., from hands. Beneficial to skin. SellB 
like wildfire to every mechanic. Agents wanted. Big 
profits. Free sample. Do it now. Utility Co., 646 W. 
44th St., N. Y. City. 



OLD COINS AND STAMPS. 

$5.75 PAID FOR Rare Date 1853 Quarters. Keepall 
money coined before 1875 and send 10c. at once for a set 
of two coin and stamp value hooks, size 4x7. It may 
mean your fortune. C. W. Clarke & Co,, Le Roy, N. Y. 



How to Construct 
An Independent Interrupter 

In SCIENTIFIC AMERICAN SUPPLEMENT. Ifil5. 

A. Frederick Collins describes fully and clearly with 
the help of good drawings howan independent multiple 
interrupter may be constructed for a large induction 
coil. 

This article should be read in connection with 
Mr. Collins' article in scientific American Supple- 
ment, 1605. "How to Construct a 100-IHiR- 
Wirele«8 Telegraph Outfit." 

Each Supplement costs 10 cents; 20 cents for the 
two. Order from your newsdealer or from 

MUNN & CO., 361 Broadway, New York 



Scaffold, W. J. Murray 882,200 

Scaffold bracket, S. S. Richardson 882,020 

Scaffold, portable ladder-like, L. T. Olive 882,101 

Scraper, R. Folkerts 882,050 

Scraper, drag, A. Conkle 882,053 

Screws, etc., machine for cutting, J. 

Bowen 882,200 

Seal, bottle, M. Perez 881,045 

Seal for pipe joints, E. F, Shaughncssy . . . . 882,350 

Seal, metal, V. Mazzatenta 882,525 

Seam, ornamental, R. Comely 881,003 

Seed linting machine, cotton, J. Davidson 882,453 

Separator, E. J. Vaudreuil 882,084 

Separator, II. J. Sisty 882,177 

Separator liner, centrifugal, O. Ohlsson.. 882,110 
Sewing attachment, button, W. S. & H. II. 

Koldaway 882,314 

Sewing machine, E. B. Allen 882,484 

Sewing machine binding attachment, A. 

Rontke 882,480 

Sewing machine feeding mechanism, No- 
ble & Finch 882 ,2GG 

Sewing machine ruffler attachment, A. G. 

Lamb 882,323 

Sewing machine ruffling mechanism, A. 

I.aubscher 882,254 

Sewing machine strip guide, A. Laubscher 882,473 
Sewing machine tuck marker, A. Laub- 
scher 882,255 

Shade and lace curtain hanger, combined 

window, P. F. Wagner 881,077 

Shaving appliance, E. D. Chaplin 882,488 

Sheet metal elbow, A. Dieckmann 882,238 

Sheets, means for controlling the feeding 

of, J. J. Rigby 882,125 

Shield, chafing, E. A. Tietjen 882,357 

Shingle butt cutting machine, J. D. Cald- 
well 882,233 

Shoe polisher, L. J. Hardin 882,107 

Shut off box, F. M. Eiber 882,145 

Sign, electric light, M. Norden 881,943 

Sign or illuminating device, electric, W. 

N. McComb 882,013 

Signaling and telephone system, composite, 

H. O. Hugh 882,347 

Signaling apparatus, electrical, B. F. 

Wooding 882,089 

Signaling system, electric, J. D. Taylor.. 882. 270 

Silicospiegel, producing, E. F. Price 882,418 

Sizing or slashing machines, sow bos of, 

J. Rushton et al 882,421 

Skylight frame bar and frame construc- 
tion, C. M. Servatius 881.004 

Sleigh, A. E. Taylor 882,350 

Smelting sulfld ores, Carrick & Pattison... 882,234 
Snow gathering and transporting machine, 

W. A. Warman 882,132 

Sole rounding machine, C L. Allen 881,094 

Sole rounding machine, B. P. Mayo 882,009 

Soling machine, footwear, J. Larsen 882.395 

Spark plug clip, C. A. Mezger 882,200 

Speed change mechanism. A. Balloco. . . . 882,091 

Speed indicator, R. T. Haines 882.382 

Speed mechanism, variable, II. I. Wilber. 881,987 

Spike puller, J. B. Gillis 882,380 

Spike puller, R. A. Bi-adsliaw 882,440 

Spring cushion, E. C. Washburn , 882,279 

Spring wheel, II. E. Schindler 882,348 

Springs, machine for the manufacture of 

coiled, N. S. Harter 882,385 

Square, folding, A. G. Drban 882,130 

Stacker, swinging hay, R. J. Sparks 882,214 

Stamp, automatic time, J. Purdy 882,100 

Stamp, time, F. Purdy 882,105 

Stand. See switch stand. 

Stannic chlorid, making, E. A. S.nerry... 882.354 

Stapling mechanism, G. W. Chinch 8.81.900 

Steam trap, I. & E. Mayer 882,400 

Steel, R. II. Illingworth 882,112 

Steel, hardening, W. A. Painter 8S2.102 

Stool, camp, Iluebner & Klnss 882,408 

Store front construction, J. J. Burke 881,897 

Stove, heating, E. Scott 882,212 

Stove or range, cooking, E. Scott S81.902 

Suction machine, centrifugal, C. Neumann 882,477 
Switch mechanism, electrically controlled, 

G. E. Palmer 882 ,340 

Switch stand, Snow & Kidd 881.909 

Switch stand, W. C. Kidd 882,009 

Tag, & II. Brown 882,452 

Take down chair, .1. M. Ilorton 882,310 

Tape line attachment, F. Schmidt 882.022 

Telegraphone, J. A. Lieb 882,320 

Telegraphones, amplifying magnet system 

for, .1. A. Lieb 882,328 

Telegraphones, circuit controlling device 

for, J. A. Lieb 882.327 

Tenoning machine, vertical, ,T. R. Thomas 882,278 

Tent opening frame, G. V. Hanlon 882,383 

Threshing machines, safety tooth catcher 

for, C. G. W. Wernicke 882,035 

Tire armor, pneumatics, F. Q. Cregier. . . . 881.905 

Tire pump, W. S. Stapley 882,215 

Tire remover, F. Hatton 882,380 

Tires, apparatus for inflating automobile, 

A. J. E. Daffrin 882,099 

Tobacco case and cutter, pocket, A. B. 

Iladean 881 .920 

Tobacco hanger, II. M. Lott 882,474 

Toy. W. F. Mikolasek 882.403 

Traverse mechanism, rapid, E. A. Muller. 882,074 

Trolley, F. E. Brazeal 882.450 

Trolley head, J. Lennox 882,153 

Trolley wheels and electric signal for the 
same, restoring attachment for, G. II. 

Brooks 882,139 

Truck holster hanger, W. G. Price 881,04!) 

Truck car. T. II. Curtis 882,230 

Truck for harvesters, tongue, L. G. John- 
son 882.113 

Turbine, A. Jude 882,521 

Turbine motor, B. Stevens 882.127 

Turbine, steam. W. O. Duntley 882.102 

Twine holder, F. W. Gibson 882,244, 882.245 

Typewriter tabulator, W. R. Fox 882,058 

Typewriters, apparatus for automatically 

operating, T. A. McCall 882.203 

Typewriting machine, F. J. Dyett 881,910 

Typewriting machine, F. A. Young 882.042 

Typewriting machine, J. Felbel 882.104 

Typewriting machine, C. Gibbs 882,240 

Typographic machine, F. IT. Richards.... 881,955 

Valve, check, M. W, Pitner 882.410 

Valve gear. .1. Haase 882.247 

Valve locking means, J. Powell 882,535 

Vehicle, C. II. Kramer 881,933 

Vehicle brake, automatic road, R. J. 

Scheldt 882.210 

Vehicle brake mechanism, R. Firth 882.105 

Vehicle fender. II. A. Suttle 881.973 

Vehicle top, O. E. & II. L. Burg 882.232 

Veneering, method of, W. .1. Kelly 882,203 

Ventilating svstem for rooms and the like, 

S. Timochowitsch 882.219 

Ventilator, P. M. Egan 881,911 

Vessel closure, containing, E. D. Chellis. 

882,540 to 882,550 
Vessels during ornamentation, protecting 

the inside of, F. G. Farnham 881,015 

Vestibule diaphragm, J. IT. Donaldson.... 882,510 

Vine cutter. W. E. Moldenhauer 882,333 

Vote registering machine, I>. L. Newcomb. 882,100 
Voting machines, counter-operating and 

locking mechanism for, C. C. Abbott. S81,991 
Voting machines, primary voting and vote 
challenging mechanism for, C. C. 

Abbott 881,992, 881.993 

Wagon brake, J. B. Jones 882.391 

Wagon running gear, dump, M. J. Todd. 882,358 
Walls, building monolithic. II. II. Hahn . 882,190 

Warping machine, G. L. Reed 882,019 

Washing drinking glasses, machine for, 

Cameron & Marshall 881,898 

Washline hanger, F. Ottusch 882,121 

Water heater, A. Shatzky 882,174 

Water motor, G. W. Spoelstra 882,025 

Water purifying apparatus, Jewell & Wag- 
ner , 882,005 

Water purifying apparatus, J. B. Fender. 882,240 

Water tank. J. Chtal 882.008 

Water tank, return. P. J. Grahn 882,195 

Wave motor, F. M. Prather 882.209 

Weather strip, C. A. Pike 882,343 

Weighing machine, automatic, T. White- 
horn 882,437 

Well drilling jar, C. M. Ileeter 881,923 

Well tube and strainer, M. B. Van Ness. 882,359 
Wheel. See car replacing wheel. 

Wheel, M. D. Drake 881.909 

Winding machine, coil. F. R. Kunkel 882.253 

Window frame, J. Lang 882,152 

Wire stretcher, M. A. Johnson 882.149 

Wood trimming machine, Browu & Gibbs, 

reissue 12,763 
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Two Men 

and a MonKey WrencK 

can lay a Koppel track anywhere — 

And do it in a marvelously short space of time. 

The Koppel system of Portable and Industrial Railways 
solves the problem of economical transportation of raw 
materials or finished products. 

It is in use today in contracting operations and manu- 
facturing plants the world over. 

We design and manufacture cars 
of all kinds, portable track, rails, 
szvitches, turntables, and so forth 

Write today for descriptive catalogue No. 59. 

ARTHUR KOPPEL CO. 

Sales Offices and Warehouses : 



NEW YORK PITTSBURGH 

161 Morris Bldg. 1632 MacHesney Bldg. 

SAN FRANCISCO BOSTON 

1526 Chronicle Bldg. 53 Oliver Street 



CHICAGO , 
1651 MonadnocK Bldg. 

BALTIMORE 
4-4-9 Equitable Bldg. 



Our Book Department* 



JE OFFER our patrons and subscribers the advantages of a long 
established and widely experienced department, devoted to the 
publication and distribution of modern, up-to-date books pertaining 
to all branches of Engineering, Mechanics, Chemistry, Science, Industrial Arts, 
Trades and Manufactures. We shall be glad to aid our patrons in the proper 
selection and purchase of books on the subject in which they 
are interested. Our 1 1 2-page catalogue of general, scientific 
and technical books will be mailed free 
to any address upon application. 





Some of the Scientific American Publications 

The Scientific American Reference Book, compiled by A. A. Hopkins, l2mo, cloth, 

516 pages, illustrated ;, $| 50 

The Scientific American Boy, by A. R Bond, 1 2mo, cloth, 317 pages, 3^0 illustrations 2 00 
Home Mechanics for Amateurs, by Geo. M. Hopkins, 1 2 mo, cloth, 370 pages, 326 illus. I 50 
Experimental Science, by Geo. M. Hopkins, 2 volumes, 1 100 pages, 900' illustrations... 5 00 
The Scientific American Cyclopedia of Receipts, Notes and Queries, edited and com- 
piled by Albeit A. Hopkins, revised edition, containing 15,000 selected formulas, 

734 pages., 5 00 

Magic, Stage illusions and Scientific Diversions, by A. A. Hopkins, 6vo, cloth, 556 

pages, illustrated 2 50 

The New Agriculture, by T. Byard Collins, 8vo, cloth, 374 pages, 106 illustrations... 2 00 
Industrial Alcohol, Its Manufacture and Uses, by John K. Brachvogel, 8vo, cloth, 516 

pages, 107 illustrations 4 00 

Practical Pointers for Patentees, by F. A. Cresee, 12 mo, cloth, 144 pages 1 00 

American Estates and Gardens, by Barr Ferree, quarto, \\x\3yi inches, 340 pages, 

275 illustrations 10 00 

The Design and Construction of Induction Coils, by A. Frederick Collins, 8vo, cloth, 

400 pages, 125 illustrations. (In Preparation) 3 00 

TheTechnological Dictionary, Spanish-English, ) Vol. I, Ingles-Espanol, $8.50 ( Two . A r^. 
English-Spanish, by N. Ponce De Leon, f Vol. II, Spanish-English, 7,50 j vols. '° W 

Full descriptive circulars of the above books will be mailed free upon application 

MUNN <&> Co., Publishers, 361 Broadway, New York 



March 28, 1908. 



Scientific American. 
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Pioneer Perfect Frames are the Standard 

knock-down boat cou- 
structtou. You can easily 
aild this boat yourself with 
Pioneer Perfect Frames, the 
only frames having rifcs 
bent to exnet shape, met 
up, trued, tested and 
beveled for plunking 
before being knocked down 
for shipment to you. 

Pioneer Perfect Frames 
save nil the hard work, and 
two-thirds the eost of a 
similar, complete bust. Re- 
member, with P ! neer 
Krairnw «« furnish, uttsolu telv f ree. m.ltertiR and instruction far com- 
pleting ymi' boat. Urder Pioneer Frames TO-PAY on the Kney 
I'ayitient plan and see for yourself the simplicity of the Pioneer 
System. If you haven't time, or cannot get material conveniently to 
complete votir bo.it vonrself, write us for low-priced, perfect Peeking, 
IMnnklntr. Fitting*. Engine*, etc. Write TO-1IAV for 
FKEE Book of Pioneer Perfect Frames and Fiill-Size Patterns, etc., or 
send 25c. for 104-nuge boat-builder** book. ■ 300 illustrations. 
All about «ur 4u types of boats, engines, etc. Money hack if not satisfied. 

PIONEER BOAT AND PATTERN CO., Wharf 229, Bay City, Mich. 




?."„ k ? BIKE 'T MOTORCYCLE 

Without altering the frame and at 

tittle cost by attaching the new 1918 

Erie '2*4 II. P> Attachment. 

This includes all parts so that any 
one can make a strong up-to-date 
machine that will climb steep hills. 
Sample sola at cost to introduce it. 
Send 4c.in stamps for Attachment 
Catalog S or Motorcycle Catalog C. 

MOTORCYCLISTS IVLT* for 

_ book on the care of Motorcycles. 
State make of your machine for ace. prices. 

Motorcycle Equipment Co., Hammonds port, N. Y, 




CURTISS W0RLDS 



RECORD 



MOTORCYCLES 




NewSingleand Double Cylin- 
der Models for 1903 now ready. 
Diamond Medal, Highest 
Award, National Endurance 
run, won on a Curtiss. Send 
for Catalogue H and Booklet 
"Achievements." 



G, H. CURTISS MFG. CO., Hammondsport, N. Y, 



Hypnotic Therapeutics 

By JOHN D. QUACKENBOS, A.M., M.D. 

This volume is the result of seven thousand 
personal experiences of the author with hyp- 
notic treatment of the physically and morally 
diseased, and is permeated ■with the conviction 
that Hypnotism is the greatest regenerative 
force of the age. It presents an unparalleled 
record of the most amazing psychopathic 
cases, ranging from the mere pain of abnormal 
bashfulness to the depravities resulting from 
physical excess and the wildest mental delu- 
sions. The treatise is true to science, and 
nevertheless is written for "the man in the 
street." Dr. Quackenbos is well known in the 
world of Medical Hypnotism, and his views 
carry authority. As a record of humanity, the 
book will amaze and impress all sorts of 
readers. Crown Svo, $2,00 net. 



Wrapper for boxes and similar articles, F. 

Fettback 882,241 

Wrapper for fruits. M. E. Woodard 882,1.34 

Wrench, G. W. Mason 881,937 

Wrench, J. J. Wise 882,362 



DESIGNS. 

Altar or shrine, P. Murphy 30,211 

Badge, F. Persic 39,194 

Bank, pocket savings, C. Fisher 30.204 

Bottle, G. G. Durand 30.207 

Bottle, C. W. -Tones 39.208 

Cap, M. Mattes 30,202 

Display cabinet. II. Heimann 39,210 

Display rack, J. A. Larson 39,200 

Emblem, F. E. Mann 39.105,30,196 

Emblem, G. H. Maisch 39.197 

Hand bag, J. L. Cutler 30,200 

Incubator, A. L. Pinkerton-Uardiner 39,212 

Lacing hook, M. N. Brav 30.201 

Match box, J. J. Kwik 39.199 

Plate decorative, A. J. Fondcville 39,198 

Pottery jar, G. E. Patton 30,206 

Shoe, S. Borchardt 39,203 

Window sill, M. P. McArdle 39,205 



Jhe Chemistry of Commerce 

By BOBERT KENNEDY DUNCAN 

The Chemistry of Commerce is a graphic 
narrative of the wonderful work of applied 
chemistry in the industrial world to-day. It 
affords an engrossing story of the invention 
and manufacture of commodities that are 
close to the business or home interests of each 
one of us. It is packed with information upon 
such topics as the making of artificial rubies 
and diamonds, of non-breakable Welsbach 
mantles, of the distillation of perfumes in 
quantities sufficient to float a frigate, of the 
coloring of glass, of the engineering feats ac- 
complished by high temperatures, the prepara- 
tion of drugs like camphor and quinine, the 
extraordinary future of industrial alcohol. 
Illustrated. $2.00 net. 



TRADE MARKS. 

Ammunition, Totet's Cartridge Co.. .68. 207 to 

Antiseptic, perfumed. L. Feret 

Bags, hand, T. A. .Sutton 

Beer, Minneapolis Brewing Co 

Binders, temporary. A. L. Shipman's Sons.. 
Bird seed and food, Brookman Manufactur- 
ing Co 

Biscuits, crackers, cakes, and bread, Iowa 

Biscuit Co 

Blue, washing. Sawyer Crystal Blue Co.... 
Boiler cleaning compounds. A. W. Morris... 
Boots and shoes, leather, George ft. Snow 

Co 

Boots and shoes, leather. Ilollins Sons & 

Co 

Boots and shoes, leather, r. Keiffev & Co... 

Bread, Greeley Printery of St. Louis. 

Cards containing culinary recipes, ft. Forbes 
Casting molds, wax wire for making vent 

holes in, Houseman & Thompson 

Chemicals, certain, W. P. Pratt Labora- 
tory 

Chemicals, certain. C. F. Sharkey 

Chow-chow, S. King 

Cigars. F. Schwnrb 

Clothing, certain. Frohsin & Kelly 

Clothing, certain, Levi Strauss & Co 

Clothing, certain. Herman Brothers Co 

Cognacs and cordials. Carmel Wine Co 

Engines, internal combustion, "New Way" 

Motor Co 

Feed and ensilage cutters. J. Dick 

Fertilizers, Alabama Cotion Oil Co 

Flour, wheat, Saginaw Milling Co 

Fruits, dried, J. K. Armsbv Co.. 

(18,218 to 08,220, 08.228, 08.22!) 

08,2.15, 08.242. 

Fuses, Coast Manufacturing and Supply Co. 

Game, A. ft. Spalding & Bros 

Hair, remedy for falling, C. S. Smith 

Harmonicas. Strauss. Brothers & Co 

Insulated wire, Durant Electric Supplies 

Co 

T/ieks and door bolts, sash. H. B. Ives Co. 
Magazine, monthly, Self-Educator Publish- 
ing Co 

Medicinal preparation for the blood, I. R. 

Blackburn 

Medicine for animals, tonic. B. X. Hunt.... 
Medicines and toilet preparations, certain, 

Bokschizky & Rotkowitz 

Medicines, certain. United Incubator and 

Poultry Supply Manufacturing Co 

Mowers, lawn, fteorge Worthington Co 

Oil, oleo, Sohwarzse'.iild & Sulzberger Co.... 
Packing, hydraulic. Strong Machinery ami 

Supply Co 

Paint, enamel. Lowe Brothers Co 

Paper bags, Cleveland-Akron Bag Co 

Paper, safety, fteorge La Monte & Son, 

08.208, 
Paper, stereotype matrix and tissue. Stand- 
ard Paper Manufacturing Co 

Pens, stylographic. I,. C. Witkowski.. 

Railway supplies, certain. Railway' Steel 

Spring Co 

Remedy, certain, L. Pienas 

Remedy, certain, J. M. Young. Jr 

Remedy for certain diseases, ft. B. Best.... 
Remedy for chilblains. Sheffield Chemical Co. 
Remedy for diseases of the kidneys, bladder, 

etc., F. A. Luyties 

Remedy for diseases of the liver, S. T. W. 

Sanford & Sons 

Remedy for gall-stones. Keiley Remedy Co. 
Rubber boots, Sanders Duck and Rubber Co. 
Rubber boots and shoes. Hood Rubber Co... 

Shoo polishes. Kyle & Co 

Shoes, leather, C. ft. Smith 

Shoes, leather. Val Duttenhofer Sons Co.... 
Slate kitchen sinks, laundry, tubs, and urin- 
als, Portland-Monson Slate Co 

Soap, abrasive. Cudahy Packing Co 

Soap, toilet, Solon Palmer 

Soaps. Smith Kline k French Co 

Soaps, soft. C. W. Young & Co 

Staples, Standard Rivet Co 

Stoves and ranges, Bridge & Beach Manu- 
facturing Co 

Threading anil cutting-off machines, D. N. 

Armstrong 

Tobacco, plug, Samuel Reid Tobacco Co 

Toilet preparation, certain, nail & Ruckel.. 

Whips. United States Whip Co 

Wrenches and vises, Bonney Vise and Tool 
Works 



08.210 
08.217 
08.280 
08.247 
08,270 

08,220 

08.23H 
08.224 
08,221 

08,207 

OS. 270 
08.272 
08.227 
08,200 

08,256 

08.222 
118.225 
08,230 
08,257 
08.2.30 
08.245 
OS. 255 
08.204 

08,200 
08.214 
08,212 
08,2.31 



08.24.3 
08.2.34 
08.254 
08.251 
08.200 

08.203 
08,2(15 



08.2.37 
08,241 



08,252 
08.204 
08,232 

08.270 
08.273 
08.205 



08.278 
08,28,3 

08,22.3 
08,248 
08.253 
08,2.30 
08.250 

08.240 

08.240 
08.244 
08,274 
08,271 
08,215 
08.277 
08,282 

08,210 
08.21.3 
08,258 
08.250 
08.201 
08,211 

08,203 

08.201 
08.202 
08.240 
08.281 

08,202 



Worlds In The Making 

By SVANTE ABRHENIUS 

Under this picturesque title is set forth a 
wonderful theory of independent modern sci- i 
enlists. From the principle of the mechanical 
radiation pressure of life -that rays of light 
falling upon a surface tend to push that sur- 
face back— a new theory of world-building is 
evolved. Illustrated. Crown Svo. $1.60 net. 

HARPER & BROTHERS NEW YORK CITY 



60 YEARS' 
EXPERIENCE 




LABELS. 

'A Little Rye." for whisky, .1. C. Smith.. 
"Another Original Colgate Package," for 

dental cream. Colgate & Co 

'Columbia Oil Soap," for soap, Columbia 

Refining Co 

'Dorothy Dainty Parasols," for parasols, 

Follmer Clogg & Co 

"Dorothy Dainty Umbrellas," for umbrellas, 

Follmer Clogg & Co 

"Fig Bread," for fig bread, F. Wedohase. . 
"La Covia Blend Coffee," for coffee, W. 

Davidson 

"Monarch Cream." for a preparation for 

purifying, cleansing, and healing the 

skin. Monarch Cream Co 

"Ortega's Salsa," for green chilli sauce, E. 

C. Oretga 

"Towle's Circus Brand," for molasses, Towle 

Staple Syrup Co 

"Woolley Salve." for salve, Woollev Salve 

Co 



14,080 

14,004 

14,007 

14,000 

14,008 
14,09.3 

14,000 

14.005 
14,091 
14,002 
14,096 



"B. 



Trade Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description vaay 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tionsstrictlyconadential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without c harg e, in the .. 

Scientific American. i 

A handsomely illustrated weekly. Largest dr. 
eolation of any scientlflc Journal. Terms, $3 a 
year ; four months, $1. Sold by all newsdealers. 

lYIUNN&Co. 36,B - d -> New York 

Branch Office. 625 F St., Washington, D. C. 



PRINTS. 

Adler's Latest Spring: Apparel for 1908,'* 
for men's spring and summer apparel, 

David Adler & Sons Clothing Co 2,24G 

V. D. Loose Fitting Union Suit." for 
men's underwear, Erlanger Brothers, 

2,242 to 2,245 
"Holtite," for a pocket clasp, M". Fischer... 2,241 
"Mv Favorite Food Drink," for malted milk, 

Ilorlick's Malted Milk Co 2,239 

"Take Notice," for flour, Washburn-Crosby 

Co 2,240 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for aDy of the inventions named in the fore- 
going list. For tenrii; and further particulars 
address Munn & Co., 361 Broadway, New York. 



Along the New 
m Line to the 
"" Pacific Coast 

Through the Dakotas, Mon- 
tana, Idaho and Washing- 
ton, the building of this 
railway opens up 
a country full of 
m o n ey- m aki ng 
possibilities. Rich 
i lands are now selling 
at fio per acre, and up- 
\ « wards. They are bound to in- 
crease in value within the next 
few years Three new towns — Lem- 
mon, Butte County, South Dakota ; 
Hettinger, Adams County, North Da- 
kota; and Bowman, Bowman County, 
North Dakota— have recently been 
established. Three months ago the 
sites of these towns were open prairie 
lands. Today at each place a well- 
built town, with a population of close 
to 500, is established ; many trades 
and professions are represented. But there is 
;■ plenty of room for more along the Pacific Coast 
, f/Ltjl extension of the 

Chicago 

Milwaukee & St. Paul 




Railway 



In the Dakotas, and in Montana, along the new line, the soil is a 
dark loam with a clay subsoil; good water is plentiful ; rainfall is 
ample to raise the crops ; the climate is healthful ; the air is dry and 
invigorating ; winters are mild ; growing seasons are long. The 
deeded lauds sell at $10 per acre, and upwards. Last season many 
farmers made enough money from their first year's crops to pay for 
their land. The Judith Basin, in Central Montana, offers exceptional 
opportunities in farming, particularly in wheat and alfalfa raising. 
The fruit-grower will find a good field along the new line in 
Washington. Apples, pears, plums, cherries, apricots and small 
fruits grow well there. Last year hundreds of acres of bearing 
orchards produced crops which brought from $500 to $600 per acre. 

Pamphlets describing these openings are free for the asking. 

F. A. Miller, Gen. Passenger Agent, W. S. Howell, Gen. Eastern Agent, 

CHICAGO 381 Broadway, N. Y. CITY 



. 



LET US BE YOUR FACTORY 

STAMPINGS. MODELS, EXPERT WORK 

THE (.Will: MACHINE AN1» STAMPING CO. 

UTO 111. in III ..1. St.. Cleveland, O. 



M 



U'-\*1il|^ ly? Corliss Engines, Brewers' 
2d Bottlers' Machinery. THE VILTEB 
MFG. CO., 899 Clinton St., Milwaukee, Wis. 



MfinFIQ * EXPERIMENTAL WORK. 

lllUULLO Inventions developed. Special Machinery. 

E. V. BAILLARD. 24 Frankfort Street. New York. 



n¥TTlfl |7*T> Expert Manufacturers 

M% \J MJMJ 1-S.Ev, Fine Jobbing "Work 

PARKER,~STEARnS & CO., 228.229 South Street, New York 



Experimental & Model Work 

Cir. & advice free. Wm. Gardam & Son, 45-51 Rose St.N Y. 



EJL-ECTItIC GOODS.-Bie Cat. 3 ct9. Want 
Agents. Ohio Electric Works. Cleveland, O. 



MORFIS * EXPERIMENTAL WORK, 

invubLu Gears, Dies, Tools, Novelties manufact d. 
M. P. SCHELL, 1759 Union Street, San Francisco 



SEALED PROPOSALS. 

SEALED PROPOSALS will be received at the office 
of the Light-House Engineer, Tompkinsville, N. V., 
until 1 o'cluck P. M., March 28, 1918, and then opened, 
for the erection of a keeper's dwelling at Stoningtun 
Breakwater Light-Station, Cnnn,, in accordance with 
specification, copies of which, with blank proposals and 
other information, may be had upon application to the 
Light-House Engineer, Tompkinsville, N. V. 



WANTED. — SECOND-CLARS LABORATOR1AN, 

TV $4.00 per diem. An examination will be held at 
the Navy Yard, New York, N. Y., April 1. 1908, to fill the 
above position. For application and further informa- 
tion address Commandant Navy Yard, New York, X. Y. 



tassM 



O INVENTIONS PERFECTED 

t UNION MODEL WORKS 
ci7 193 So CLARK St CHICAGO. 



Telegraphy 



Circular free. Wonderful 
automatic teacher. 5 stvles 
$2 p. OMNIGRAP1I 
CO., IVpt. BS, 89 Curt- 
] until St.. New York. 




Do Your Own Printing 



$5 press prints cards, labels, etc. Circular, 
book, newspaper press $lti. Money saver, 
maker. All easy. Rules sent. Write factory 
for press catalog, tvpe. paper, etc. 

THE PltESS CO., Merideii, Conn. 



Scientific American Index 

of Manufacturers 



Scientific American 
Index 

of Manufacturers:: 

vfSuSra 





First Edition i5,000 Copies 



NEWLY REVISED EDITION of 190B 
64- PACES, 2500 ENTRIES, FREE 

SOME ten years ago the publishers of the 
Scientific American issued an 

index of leading manufacturers. This 
book has proved so popular that the demand 
has warranted an entire new edition. This 
invaluable list tells where to buy almost any 
article, and buyers who fail to find the in- 
formation they desire can have their wants 
specially looked up without charge, and if 
necessary we will advertise their wants in 
our inquiry column without expense. The 
first edition of this index is only 15,000 
copies, so that early application is necessary. 



MUNN & CO., Publishers Scientific American 
Office 361 Broadway, New "YorK 
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Scientific American 



March 28, 1908. 




We request 
manufacturers, 
inventors and 
others needing 
special articles 
in rubber to send 
us descriptions of 
their require- 
ments with draw- 
ings or wood 
models for esti- 
mates as to cost 
of producing in 
rubber. 

A full line of 
Mechanical Rub- 
ber Goods of 
every description . 



Vulcanizing Press for 
Rubber Specialties 

A Single Plate Mold. B Double Plate Mold. C Steam 

Spaces In Press Plates. D Hydraulic Pressure 

2000 lbs. square inch. 

NEW YORK BELTING & 
PACKING COMPANY, Ltd. 

91 & 93 Chambers Street, New York 



All varieties at lowest prices. Best Railroad 

I Track and Wagon or Stock Scales made. 

I Also 1C00 useful articles, including Safes, 

' Sewing Machines, Bicycles. Tools, etc. Save 

Money.. Lists Free. Chicago Scale Co.,Cbicago, ill. 



BRISTOL'S 

Recording Instruments 

F01* Pressure, Temperature ami 

Electricity in all rauges 

1 \SURE SAFE ifc ECONOMICAL 

OPERATION 

Write for Catalog T, stating conditions 
THE BRISTOL CO., Waterbury, Conn., U.S.A. 

New York, 1 14 Liberty Street Chicago, 753 Mouadnock Building 




BAVSCH ® LOMB 

Levels and Transits 

Embody the latest improvements and represent the 
most advanced ideas in the construction of engineer- 
ing instruments. Fitted with variable power eye- 
piece which permits a range of from 12 to 25 
diameters, thus enabling the insirument to be used ac- 
cording to the varying conditions of the atmosphere. 

Bausch & Lomb Optical Co. 



Carl Zeiss, 

Off 

N« 


Jena ^n. B'L^^^ 1 <-»eorge IN.Saegmuller 
ices: Vjwijy San Francisco 
w York \* S / Washington 

Boston \|/ London 
Chicago ^/ Frankfort 

ROCHESTER, N. Y. 




WM. H. BRISTOL 

Electric Pyrometers 

Portable or Recording Forms 
All ranges to 2900° F. Practical, Ac- 
curate. Inexpensive. Guaranteed to 
give satisfaction Send for circulars. 

Wm. H. Bristol. 45 VeseySt.. New York 



Muilins 

Sheet Metal 

Statuary 



Unequalled 

(or 

Architectural 

Adornment 



Higmy artistic ef- 
fects that are exceed- 
ingly durable, and 
that cost much less 
than cast or sculp- 
tured work. 

Complete illustra- 
ted catalogue mailed 
on request. 

Write for esti- 
mates on all kinds of 
sheet metal work. 

The W. H. Muilins Co., 

203 Franklin Street 

Salem, 0. 





TAPES AND RULES 

ARE THE BEST. 

For sale everywhere. Send tor 

Catalog No. 16. 

LUFKIN RULE CO. 

Saginaw, Mich., U.S.A. 

New York and London. 




A MONEY MAKER 

Hollow Concrete Building Blocks 
Best. Fastest. Simplest, Cheapest 
Machine. Fully guaranteed. 

THE PETTYJOHN CO. 
615 N. 6th Street, Terre Haute, Ind. 



THE 
STRONGEST 




LIGHT 
METAL 



Mc AD AMITE 

Spocitic Gravity 3.20 
Tension, - 44,000 lbs. to sq. in. Compression, 126,000 lbs. to sq. in. 

Transverse, 87,000 " " " " Torsion, - 60,000 ". ' 

Send for test bar or a pattern for sample casting 

U. S. McADAMITE METAL CO. 

19 Pipe've Street BROOKLYN, N. Y. 



That Lake — Those Woods 







is at your command with a 

Your favorite lake, your country home, the pool where the big ones 
lurk, are just at the end of a pleasant ride. 

Every type of the Rambler has been rigidly tested and proven right 
and the thousands in constant use under all conditions of road and weather 
have established a record of positive reliability that has earned the title 

The Car of Steady Service 

There are tangible reasons for this superiority that we are ready to prove. 

Our catalog gives details and a demonstration will convince; both are 
at your service, write today. Two other models, a Touring Car and a 
Roadster, at $2,250 each. 



Thomas B. Jeffery & Company 

Main Office and Factory, Kenosha, Wisconsin. 

Branches and Distributing Agencies: 
Chicago, Milwaukee, Boston, Philadelphia, San Francisco. Representatives in all leading cities. 



A Startling Discovery in Photography 

^LlSOSTIGMAR LENS 

(Manufactured byJt.it J. Beck under Letters Patent) 

The Product of an Entirely New Idea. 3,000 Sold the First Three Months in 
Loudon. Best of all Anastigmats. Increased hfficiencv ; Cost reduced 50 per 
cent. Comparison of Prices: Previous Anastigmats 4 x 5,$45.00-*51.00. Iaostigmara, 4 x 5, 81S.00-S^8.0)». 

Isostigmars fit the Kodaks. Lenses sent on 10 days' trial on receipt of price or through your dealer. Price lists 
of Isostiemars. Enlarging Outfits and Puotoscrints for Titling Negatives, sent free. 




Reflecting Lantern for Opaque Objects 

Will show on the screen Book Illustrations, Engravings. Post Cards and opaque objects, hrillantly illuminated in 
Natural Colors. Made in two styles. The College Projector, a large, powerful instrument for classroom 
and. auditorium work. Now in use at Harvard, Cornell. University of Pennsylvania, Swarthinore, Leland 
Stanford, (iirard College, etc., etc. The Post Card Projector, on siime principle, but simpler and inexpen- 
sive, tor showing post cards and other illustrations in Natural Colors. With the Post Card Projector a collection 
of cards becomes a constant source of instruction and amusement in the home, school or lodge. Send for lists of 
Projectors, Stereopticonsand Moving Picture Machines. Our Latent Clearance Lints of Microscopes, 
Stereopticons and X-Kay Apparatus sent free. 
WILLIAMS, BROWN & EARLE, Dept. 6, 918 Chestnut Street, Philadelphia, Pa. 



The Largest Parts and Supply House in America 

!™f^ W !? Everything for the Automobileand Automobllists 

Manufacturers, Distributers and Jobbers 

AUTOMOBILE PARTS AND ACCESSORIES 
Neustadt Automobile S, Supply Co. 

"The Growing House" 3932 Olive St., St. Louis, Mo. 

Our 1908 Catalogue, 200 pases, over I0C0 illustrations and 5300 descriptive quotations, yours for the asking 





Engineering News 

«-^ (ILLUSTRATED) <^ 

214 Broadway, New York 

The leading weekly Engineering paper of the world, devoted to the interests of Civil, Mechanical, 
Mining, and Electrical Engineers. 100 to 125 pages weekly. Send for free sample copy. 



COLD GALVANIZING. 

AMERICAN PR0CE55. NO ROYALTIES. 
5AMPLE5amdINF0RMATI0Non application. 



NICKEL 

AND 

Electro-Plating 

ApDaratos and Material 

TBS 

Hanson & Van Winkle 

Co., 

Newark. N. .1 . 

28 & 30 «. Cnnal St. 
Cbicaco. 




The Holsman Automobile 



Rides 

Like a 

Carriage 




1907 Sales Over $600,000.00 

THE STANDARD of high-wheeled auto- 
mobiles and the pioneer of this type. 
The only high-wheeled automobile, 
manufactured that has a record in a public con- 
test — and Holsman records date back to 1902. 
Suitable for all seasons and all kinds of 
roads. Solid Rubber Vires. Econom- 
ical and Efficient. Air-c ooled motor. 
No live axles, friction clutches or differential 
gears. Exceptional hill-climbing power. 
Manufactured and Sold by 

The Oldest and Largest Manufacturers 
of Carriage Automobiles in the World 

THE HOLSMAN AUTOMOBILE CO. 

437 Monadnock Block, CHICAGO, ILL., U.S.A. 




COERZ 



PHOTO LENSES 
SHUTTERS 
ANSCHUTZ CAMERAS 

RIFLE TELESCOPES 
TRIEDER BINOCULARS 

Send9centsforbeautifulde luxe 
general catalogue. 





C. P. GOERZ AM. OPTICAL CO. 

52 E. Union Square N. Y. City 
1514 Heyworth Bldg. Chicago III. 
703 Call Bldg., San Francisco, Cal. 




HIGH GRADE 

AIR GUNS, 
DARTS, SLUGS, 
STEEL 

TARGETS, 
22-100 CAL. 
SAFETY 
RIFLES. 

Manufactured by 

H. M. QUACKENBUSH 

Herkimer, N. Y. 

SEND FOR CATALOGUE A 



— ALLEN 

I Soldering Stick 

Gives Perfection of Joints-is Free 
from Acid. The Perfect Solder- Flux. Sample 
free for dealer's name. No name—no samp 

L B. ALLEN CO., Inc., 1335 A Columbia 

CHICAGO 






BY MAIL 



I am the man who won the World's 
First Prize in Penmanship. By my 

new system I can make an expert pen- 
man of you by mail. 1 also teach Book- 
keeping and Gregg Shorthand by mail. 
Am. placing my students as instructors 1 
in commercial colleges. If you wish to 
become a better penman write me for 
fall particulars, I willsend you FREE , 
one of my Favorite Pens and a copy of , 
the Ransomeriar Journal. Inclose stamp.' 

C. W. RANSOM, 

3866 Euclid Am. KANSAS CITY.Mo 
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